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[Special Correspondence, by Telegraph. } 


FIFTH ANNUAL MEETING, PACIFIC COAST GAS 
ASSOCIATION. 
eee 


San Francisco, Ca.., July 22, 1897. 


Dear JourRNAL: The fifth annual meeting of the Pacific Coast Gas 
Association, so far as the technical part of the proceedings is concerned, 
was satisfactorily completed to-day, and the ‘‘ charter members” of the 
Society are ‘‘ pointing with pride” to the fact that, when they proposed 
the formation of an association of gas men for the Pacific Coast, they 
‘* builded better than they knew.” The Association continues to pros- 
per and its membership to increase in really wonderful measure, no less 
than 21 names having been added to the rolls at this meeting. How- 
ever, as telegraph tolls from ’Frisco to New York are rather high, it 
looks that_I might best settle down to straight work in reporting the 
meeting, taking it for granted that any ‘‘ bareness” about the verbiage 
will be put to the proper reason. The weather during the meeting was 
typical of the Coast’s best example—clear, cool and enjoyable ; the 
hotel accommodations were excellent ; the meeting room, in the hand- 
some new office building of the San Francisco Gas and Electric Com- 
pany, was perfectly adapted for the special purpose to which it was put ; 





ENTERED AT THE POST OFFICE AT NEW YORK, N. Yo, 
AS SECOND-CLASS MATTER. 





the painstaking and heartily extended services of the gentlemen in 
‘charge of the reception and arrangement committees’ work were thor- 
oughly appreciated ; the executive officers were in full command of 
their sometimes seemingly perplexing tasks ; the members were prompt 
in their attendance at the sessions and were equally pronounced in their 
willingness to put out in the discussions that which they knew of inter- 


| est through their experience in respect of the paper, wrinkle, experience, 


or question in hand ; and the hosts were hosts in deed as well as in 
name. Over 50 delegates and guests listened to the cordial welcoming 
remarks of President Parker, following which came the Directors’ re- 
port, the reading of many letters expressing the warm wishes of the 
writers for the success of the meeting and the prosperity of the Associa- 
tion, the report of Secretary Britton (who did the work of a yeoman all 
through the meeting), the appointment of special committees, and the 
election of new members—21 in number, at least two of whom (Mr. O. 
N. Guldlin, of Fort Wayne, Ind., and Mr. L. Kahn, of Hamilton, O.), 
are Easterners. Next came President Parker’s address, which was a 
concise message, the principal features thereof being well put reasons 
for co operation in the gas industry against the schemes of tricky pro- 
moters, and the urgent necessity of pursuing a sound, honest business 


-|policy. The first paper read was that by Mr. John L. Howard, on the 


‘* Spontaneous Ignition of Coal.” Hetreated his subject in most enter- 
taining way, and with much practicalness as well. That his paper was 
appreciated was well shown in the brisk discussion thatfollowed. Mr. 
F. H. Eichbaum’s paper on ‘‘ Reminiscences” was a genuinely inter- 
esting and graphic narration of 57 years’ work in the gas business, the 
hale, old hero showing much humor in his recital of how he had made 
gas from castor beans and grape refuse. Then followed the papers by 
Mr. G. I. Kinney, on ‘‘Welsbach Lights,” and that by Mr. Gillespie, on 
** Incandescent Gas and Electric Lighting Compared,” both of which 
were strong arguments in favor of the potency of incandescent gas lights 
as a means of repelling or ousting competition from other types of 
lighting and lamps. The paper by Mr. John Kempf, Jr., entitled 
‘* From Coal Gas to Natural Gas,” was an interesting account of how 
coal and natural gas were made to harmonize in the Salt Lake City 
(Utah) works. The paper by Mr. Thos. D. Petch, on ‘‘ Small Lighting 
Plants and their Management,” bristled with common sense and useful 
suggestions, some of which could well be applied in “‘ large” plants, 
on the score of adding to their effectiveness. The paper by Mr. Chas. 
E. Burrows was in that gentleman’s best vein, and the paper by Mr. C. 
O. G. Miller, on ‘‘ Uniformity in Gas Accounts,” was a strong and 
urgent plea forsuch practice. A point made by Mr. Miller was that in the 
classification of accounts numbers should be used instead of names. 
The roll call showed the presence of the following members : 


Adams, H. C. Cowan,G.C. Froelich, C. Guldlin, O. N. 
Adams, C. F. Cressey, F. A. Gillespie, W.W. Holberton, G. C. 
Allen, C. R. Crockett, J.B. Glassen, J Hollidge, G. H. 


Barrett, W.G. Cushing, 8. B. «Goodman, H. P. Howard, J. L. 


Beck, A. C. Dunbar, W. Grant, E. P. Jackson, G. W. 
Boardman, W. F. Duval, W. Gregory, O. M. Jones, E. C. 
Britton, J. A. Eichbaum, C.W. Green, J. E. Joslyn, H. 8. 
Carrigan, A. Eichbaum, F. H. Grier, R. P. Kahn, L. 
Cardaff, R. Ewing, E. E. Grimwood, J. B. Keaton, G. 
Campbell, A. N. Fenner, R. Guthrie, S. Kinney, G. I. 
Converse, C. M. Foveaux, F. Gutsch, A. Knight, B. A 
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Lally, H. T. Parker, T. R. Russell, D. R. Thompson, T. The Automatic Regulation of Pressure in the Distributing 
Martin, D. E. Parker, W. M. Shade, H. R. Tuthill, J. B. T. Mains. 

scam) Petch, T. D. Steinmann, B. U. ~ 1. sod agmapaea * ne 

yer, P. Poole, C. _F. H. . Weber, A. oe ; 
Shaan. M. C. Quilt, G. W. Tver th "a Wilson. G.w. | (A paper read by Mr. WILLIAM ReainaLp CuEster, of Nottingham, be- 


Miller, C. O. G. Randolph, E. C. 


The paper by Mr. C. W. Quilty, on ‘‘ Municipal Control,” was a 
strong, logical and convincing argument favoring municipal control in 
opposition to municipal ownership. The debate on this paper was espe- 
cially brisk and well sustained. The paper by Mr. C. M. Converse, 
giving “‘A Short History of a Long Life,” dealt mainly with the life 
of regenerative benches. Its lines were ‘‘ true to the life.” Mr. Daniel 
R. Russell, of St. Louis, Mo., gratified his friends and astonished his 
new acquaintances with a most excellent presentation of the subject of 
‘* Recuperative Benches for Coke and Coal Firing.” This paper, which 
abounds in well collated and harmoniously explained technical details, 
will be a valuable reference pamphlet. Mr. O. B. Weber, of New 
York, also forwarded a contribution on ‘‘ Clay Retorts,” which proved 
to be an interesting ‘* biographical” sketch. The paper by Mr. F. Fo- 
veaux, on ‘‘Gasas Fuel,” led to a good discussion. The paper was 
illustrated plentifully, many blue prints revealing as many devices for 
cooking and heating by gas. Mr. V. Stow’s paper on ‘*‘ Card Book- 
keeping ’’ was a well put together statement respecting the advantages 
of such practice in many instances about gas works and office account- 
ing, especially from a record point of view. Secretary Britton read a 
very cleverly compiled statement of his experiences gained last winter 
during his attendance on the Gas Exhibition, Madison Square Garden, 
in your city. It was said and read in the Secretary's clean-cut, concise 
way, and was listened to with close attention and acknowledged with 
applause. Then came the ‘“‘ Wrinkle” recital, and lengthy and inter. 
esting it was. Editor Osborn had succeeded in getting together no 
fewer than 22 ‘‘ wrinkles” for the members to smooth out. Editor 
Clement was just as successful with his collection of matters of interest 
for the ‘‘ Experience” department, and the Question Box was filled to 
the brim with queries and replies that kept the Association talking. The 
officers chosen for the ensuing year were : 

President—F. H. Eichbaum, San Francisco, Cal. 

Vice-President—C. F. Adams, Portland, Ore. 

Secretary and Treasurer—John A. Britton, Oakland, Cal. 

Directors—T. D. Petch, F. A. Cressey, H. P. Goodman and J. L. 
Howard. 


Mr. Geo. H. Hollidge was elected Editor of the ‘‘ Wrinkle” depart- 
ment, and Mr. John Clement was named to succeed himself ag Editor 
of the ‘‘ Experience” department. San Francisco was named as the 
next place of meeting. The Association adopted the scale of standard 
dimensions for pipe as recommended last year, voted to print the pro- 
ceedings in pamphlet form, and recommended that the Association 
change the Constitution so as to permit those connected the electric 
lighting industry to become eligible for membership. Votes of thanks 
were passed to President Crockett, of the San Francisco Gas and Elec- 
tric Company, to the Company itself, to President 8. B. Cushing, of the 
Tamalpais Railroad, to President James B. Stetson, of the Coast Rail 
road, and to the American Meter Company, for courtesies tendered the 
Association. An interesting feature of the convention was the visit of 
inspection to the works of the Thomas Day Gas Fixture Company, the 
escorting part of which was most admirably performed by Mr. F. H. 
Symmes. The banquet was a complete success, without a flaw to marr 
the harmony. The toastmaster was Mr. J. B. Crockett, who fairly out 
shone himself—and Crockett, as a general thing, is quite bright. Clever 
speeches were made by Messrs. Parker, Eichbaum, Britton, Howard, 
Green, Greer, Guldlin, Carrigan, Russell, Weber, Miller, Froelich. 
Gregory, Quilty, Clement and Jones. The meeting was a complete 
success, and your correspondent here acknowledges the many courte- 
sies extended to him. If possible, I will forward to-night some account 
of the outing to Mount Tamalpais which is planned for to-day.—S. 





San Francisoo, Car., July 23d, 1897. 
Dear JOURNAL: The visit yesterday to Mount Tamalpais was simply 
perfect. Beautiful weather and the greatest precision in the matter of 
transportation were the accompaniments of the trip; in fact, I feel 
quite sure that I am with truth when I say that no other Association 
of gas men ever shared in a better planned or more original outing 
tnan that enjoyed by the Coast Association to-day. The party num- 


fore the 34th Meeting of the Incorporated Gas Institute. ] 


There was probably never a time in the history of gas manufacture 
when an improvement in mechanism tending to higher results, either 
in the manufacture or in the distribution of gas, met with a more cor- 
dial and general welcome than it does to-day. Every gas manager is 
on the qui vive for some improvement which will carry him a step 
further in advance ; which will enable him to forge ahead, and still 
further widen the distance that already exists in the race for popular 
favor between gas and its keenest competitors. We have not much to 
fear ; but it must always be borne in mind that some of the best engin- 
eering intellects in the world are ever busy in improving and develop- 
ing the mechanism by which our most formidable rival, the electric 
light, is produced, and that we must be on the alert to every improve- 
ment in gas manufacture and distribution, if we are to keep our posi- 
tion in the race. 

It is in the manufacturing plant that the widest scope is offered for 
effective invention, and where probably the greatest gains are to be ob- 
tained. But anything which tends to give the consumer a more satis- 
factory supply and a better individual control over his consumption is 
as much to be sought after, and is as certain to bring its due reward as 
though the actual gains could be set forth in money value, as they 
usually can be when the improvement is in the productive portion of a 
gas undertaking. 

It is an instrument for effecting this purpose that I am about to 
describe, and which I have had in practical work for rather more than 
six months. The results of its working cannot be fully stated in £s. d., 
because the whole of the data for judging are not available; but they 
undoubtedly trend.in the direction of economy, and as assuredly carry 
us a step further than we have hitherto been able to go in the direction 
of increased efficiency and better coutrol in the distribution of gas. 

The Ideal Not Possible.—An ideal condition of things in gas distri- 
bution would be that the gas throughout the whole district of supply 
should be delivered on the outlet side of the consumer's meter at say 
10-10ths pressure, so that he might burn it under the mostadvantageous 
conditions for obtaining the maximum light from the gas. 

This condition of things can, however, never be more than ideal, as 
a few moments’ reflection will show. 

For let us assume that we have to-day a perfect condition of things 
in which the mains, services, meters and the fittings right up to the 
consumers’ burners are all of adequate size for passing the maximum 
quantity of gas required, and that the district is one having a slight in- 
clination in an upward direction, with just sufficient rtse to overcome 
friction, we shall then require to send out the gas only at one constant 
pressure from the works to insure every consumer getting as much as 
he requires, and getting it under conditions best calculated to yield him 
the maximum of light for a minimum consumption of gas. But though 
it might, under very special circumstances, be possible to effect this 
condition of things to-day, the balance would be upset to-morrow by 
coupling up the mains to a new consumer; by an existing consumer 
adding another burner to his fittings ; by him purchasing and fixing a 
gas fire, or hiring a cooker ; and thus the balance between mains and 
consumption which may exist at any one particular time is continuously 
being upset, and always in the direction of the consumption, which 
means that, from the day they are laid and fixed, mains, services and 
meters become less and less adequate to cope with the demands made 
upon them, and one of two things must happen—either the consumer 
will not get sufficient gas for his requirements, or the gas must be de- 
livered at a higher initial pressure from the works in order to counter- 
act the friction due to the increased volume of gas the mains are called 
upon to pass. As the consumption outgrows the capacity of the meter 
it is an easy matter to replace this with a larger one ; but it is only as a 
last resource that fittings, services and mains are interfered with to 
bring them up to the requirements of the case, and then only are they 
touched when itis no longer safe still further to increase the pressure 
at which the gas is sent out from the works. 

As an illustration of how this increasing demand outgrows the 
capacity of mains and services I may say that at the periods of mini- 
mum consumption in the Radcliffe district of Nottingham, about six 





bered 110, all of whom wondered at the scenery, admired the genius 
that thought out and constructed the mountain railway, and relished | 
the excellent luncheon, served in the aerially located Tavern of Tamal- 
pais.—S8. 


miles from the works, the pressures are nearly equal at the works and 
at the extremity of the mains, but when the full draw is on a pressure 
of 35-10ths at the works yields only 14-10ths at the far end, thus clearly 
indicating inadequacy in the size of the mains. 

Complaints as to deficient supply in this district were more numer- 
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ous than in the writer’s opinion they had any right to be, considering 
that the minimum pressure apparently never went below 15-10ths, and 
when the complaint was investigated it was always fuund that at the 
particular time of trial there was sufficient gas to satisfy the consumer. 
The deficiency no doubt arose at periods of extraordinary demand, only 
occurring at intervals, and of short duration, but always sufficiently 
long to produce a crop of complaints and the accompanying irritation 
to both consumers and suppliers of gas. 

Three Automatic Systems.—At this time the writer’s attention was 
drawn toward appliances for automatically controlling the delivery of 
gas from the works, three systems of which came under his notice. 

1. The pressure changer of Mr. William Cowan, which automatically 
puts on and takes off pressure at fixed stated times. The instrument 
is a wonderful piece of mechanism, and performs its work with accu- 
racy and precision ; but, unfortunately, it is deficient in intellectual 
power, and cannot appreciate the nice distinction between a fine and a 
foggy day, and in this respect it falls short of the requirements of the 
case. 

2. The self-loading governor, which carries the case a step further, 
and which loads and unloads in sympathy with the demand as indicated 
by the local pressure on the outlet of the governor, but which at periods 
of maximum demand is out of sympathy with the requirements of the 
remoter portions of the district. For between the point where the gas 
is brought back to operate the bell of. the self-loading governor 
(i. €., some point on the outlet main not very remote from the gover- 
nor) and the extremity of a long district, two forces, gravity and fric- 
tion, come into operation, and, singly or together, form a barrier which 
effectually cuts off the self-loading mechanism from contact with the 
point of defective supply. The self-loading mechanism may have done 
its work perfectly up to its limited powers of :nterpreting the require- 
ments of the case, but still leaves the remote district with an utterly in- 
adequate supply of gas, and in this respect it fails to give the perfect 
control needed. 

3. The electrical apparatus devised by Mr. William Cowan, an 
esteemed member of this Institute, then presented itself for investiga- 
tion. The principle appealed to the writer sostrongly, as promising all 
the elements of success, that he decided to give the apparatus a trial, 
and selected the particular district above referred to as being likely to 
test its capabilities in a thoroughly effective manner. 

The district of supply is that situated on the south side of the river 
Trent, and embraces the suburban residential villages of West Bridg- 
ford, Cotgrave, Gamston, Holme-Pierrepont and Radcliffe-on-Trent 
The united consumption is 31,500,000 cubic feet per annum, and the gas 
is supplied through an 18-inch William Cowan's patent governor anda 
16-inch main for the first mile of its length: the main is afterwards re- 
duced to 9 inches and 6 inches, the latter size of main being carried to 
the extremity of the district, which is rather more than six miles from 
the governor. It is palpable, from the fall in pressure between the 
governor and the extremity of the district, that at the period of maxi 
mum demand the smaller main is inadequate for the proper supply of 
the district, and must soon be enlarged ; but in this respect it served 
the useful purpose of imposing as severe a tax upon the apparatus as 
it is ever likely to be subjected to. 

An Intellectual Apparatus.—The apparatus consists of the follow. 
ing parts : 

1. A William Cowan’s patent governor, fixed in the ordinary way at 
the gas works. 

2. A pressure vessel, fixed in a convenient building at the extremity 
of the district, protected from frost. 

3. An electrical apparatus, fixed in the governor house, for operating 
the valves which load and unload the governor bell. 

4. A water tank, coupled up to a constant supply of water and fed 
through a ball tap. 

5. The connecting wires coupling up the pressure vessel at the ex 
tremity of the district to the electrical apparatus controlling the loading 
and unloading valves in the governor house. 

The working of the apparatus is as follows : 

The electrical portion fixed near the governor consists of two sensitive 
relays which are operated by ordinary Leclanché batteries, the number 
used being in proportion to the distance the district requiring regulation 
is away from the governor, and also upon the time required to put on 
or take off the pressure. Each relay is a form of horseshoe electro- 
magnet. - 

Immediately an electric current is sent through the magnets they 
draw a regulated armature of soft iron up to their two poles. These 
armatures are fitted with platinum contact pins to come into contact 
with platinized springs or points. When these contacts are made 





| times the consumer will get a sufficient quantity of gas, whether bis re- 
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powerful local currents from a larger primary battery are sent round 
the coils of other larger electro-magnets, which draw up soft iron 
armatures attached to the water valves, thus opening them and allow- 
ing them to remain open until the current through the relays is broken. 

The making and breaking of the current is done by a second piece of 
apparatus attached to the pressure vessel fixed at the extremity of the 
district. The pressure vessel consists of a tank and floating bell or gas- 
holder balanced by the gas pressure. Upon the bell a pair of arms are 
set and fixed, but they are electrically insulated from the metal form- 
ing the bell by ebonite, mica, asbestos, or other suitable insulating ma- 
terial. These two arms constitute one end of the return wire, through 
which current is passed to the two relays near the governor. 

On the tank of the pressure vessel two adjustable and pivoted arms 
are fixed, electrically insulated from any metal and from each other. 
These two arms are the two ends of the two main line wires connected 
directly to the two relays. All the arms are arranged so that it is im- 
possible for more than one fixed and one pivoteé arm to come into elec- 
trical contact. 

The operation then is, that as soon as there is a demand for gas suffi- 
cient to alter the balanced bell of the pressure vessels the bell falls, al- 
lowing one fixed and one pivoted arm to come into contact, immediately 
closing the only broken part of the electric circuit. A current in- 
stantly passes from the relay battery through the relay controlling the 
supply valve along one of the line wires to the pivoted arm in connec- 
tion, across this arm to the fixed arm, and through the return wire back 
to the battery. As soon as the relay receives current its armature is 
drawn up, closing the powerful local circuit for operating the supply 
valve, which then opens and supplies water for loading the governor 
until the pressure at the distant end is brought to the standard pressure 
desired, when the circuit is broken, releasing the armatures of the relay 
and valve magnets, and closing the loading valve of the governor. 

As the demand for gas decreases, the bell rises and brings the other 
fixed arm into contact with the other pivoted arm, sending the current 
along the other line wire through the relay, etc., operating the siphon 
or unloading valve of the governor, and allowing the water to run off 
until the pressure of the gas at the pressure vessel has again been re- 
duced to the standard fixed. 

The constant pressure to be maintained at the far end of the district 
was fixed at 15-tenths, this being ample for all requirements either at 
daylight or dark, and this pressure of 15 tenths is maintained with per 
fect regularity throughout the 24 hours, 

The instrument acts with perfect regularity whatever the draft on the 
mains may be, and responds to every change in the demand with abso- 
lute precision. It is pretty to watch the operation of taking on pressure 
at lighting-up time, to note the intimation passed to the governor that 
another burner has been lighted, to see it immediately respond to the 
additional demand, and then note the closing of the valve directly the 
requirements are met. It is immaterial whether the demand be tempo- 
rary, such as is due to a passing cloud in the daytime, whether it is sud- 
den or whether it comes on gradually, as when one burner after an- 
otker is lighted up the governor is always equal to the occasion, and 
performs its function with automatic precision, never allowing more 
pressure in the district than is required, and never permitting an insuf- 
ficient supply of gas, so long as the gasholder pressure behind the gov- 
ernor is in excess of that needed to maintain the standard at the far end 
during periods of maximum demand. 

The minimum line of works’ pressure needed to maintain the stand- 
ard is, for the greater part of the daylight hours, less than that of the 
indicator line fixed for working the governor by hand, and at certain 
periods of maximum demand it is greater than the indicator line. In 
the former case the reduced pressure means reduced leakage over many 
hours of the year, and in the latter case it means that the consumer is 
not cut short of his full requirements just when he needs the gas 
most. 

To measure the full economical aspects of the instrument is scarcely 
possible, forthe results will vary with the varying consumption of gas; 
but to take the case of this particular installation, we have over the 
whole of the gas area a loss from unaccounted-for gas of a little less 
than 6 per cent. Let us suppose that the diminished pressure effects a 
saving of 2 per cent.; then the saving on a total consumption of 
31,500,000 will be 630,000 cubic feet of gas per annum, or $400 worth, 
calculated at the selling price of gas. ‘ 

Whatever the saving in leakage may be, whether much or little, and 
it must be one or the other, this is only one incident in the favorable 
working of the apparatus—a far more imp rtant one being, in the opin- 
ion of the writer, the guarantee that under all circumstances and at all 
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quirements are great or small, and that the supplier of gas will never 


be called upon to deliver it except under the most advantageous condi- 
tions to himself. 


Discussion. 


Mr. Isaac Carr said that they were all very much interested: in this 
important subject. The apparatus Mr. Chester had described in such 
a clear manner was certainly a very beautiful and ingenious arrange- 
ment. One or two considerations as to the working of the apparatus 
must occur to their mind. They were all familiar with telephones and 
the vagaries of the telephone apparatus, and it was to be feared that 
much of the inconvenience experienced in telephones would also be 
found in connection with this apparatus. In 6 miles of line it could be 
easily understood that thunderstorms, little boys’ slings, and the care 

lessness of electric linesmen dropping wires in the course of repairs on 
to the wires of the apparatus, would put the governor in and out of ac- 
tion when it was not required. Mr. Chester would probably tell them 
what in his experience these inconveniences had amounted to in actual 
practice. A comparison of the line on No. 1 diagram, with the lines 
on the other three diagrams, showed that a very desirable result had 
been achieved. The question he would like Mr. Chester to answer was, 
was it possible, with this apparatus, to vary the pressure in an extended 
district, because, although a regular 15-tenths shown on the three latter 
diagrams was a great improvement on the irregular pressures shown on 
the first diagram, yet might it not in many districts be desirable to have 
the pressure greater or less than the 15-tenths? He would like Mr. 
Chester to make clear whether they could in Nottingham, if necessary, 
increase or decrease the pressure automatically. Many of them had 
had experience of self-loading governors, and they all knew how desir- 
able it was to make these things automatic wherever it was possible, so 
as to be less dependent on the men. With one self-loading governor 
that was made, he could quite understand that in some towns and un- 
der some circumstances the apparatus, while it was perfectly automatic, 
was, at the same time, perfectly efficient and reliable ; and where such 
conditions as that could be obtained with a self-contained apparatus he 
would say that was a state of things which was very much in advance 
of the complication which attended this apparatus. But his own par- 
ticular experience with this self-loading governor, that was so success- 
ful in other places, had not been so happy, and, for reasons that he 
could not explain, they had been unable at Widnes to make the govern 

or work satisfactorily. Probably there was something peculiar in the 
size and capacity of the Widnes mains, different from those in towns 
where that apparatus worked successfully, and he supposed the same 
might be said of Mr. Chester’s apparatus. Without a doubt his appar- 
atus was pre eminently suitable for his particular locality, and had cer- 
tainly made matters very much better than they were previously. At 
the same time he would just observe that upon the No. 2 diagram the 
initial pressure at the outlet of the governor was in excess of the initial 
pressure pcior to the introduction of the apparatus, both as regarded the 
night pressure and the day pressure. However, the result appeared to 
him to be highly satisfactory, and, if the apparatus could be made to 
vary the pressure according to the requirements of any outside district, 
he should think that it would be very valuable and useful. 

Mr. D. Irving said he did not know anything more troublesome to 
those having charge of gas undertakings than the constant complaints 
that came in on account of defective supply from one cause or another. 
His own experience was that these causes of complaint were in a very 
large measure due to the fact that a proper pressure was not maintained 
in the several districts, and any apparatus that would tend to give a 
proper and—what was more important—a regular supply of gas to the 
outlying districts must be very welcome. Mr. Carr was the last gen- 
tleman whom he would expect to raise any obstacle to any proposition 
for any arrangement or apparatus, on the ground that it involved trou- 
ble, because Mr. Carr was a gentleman of energy, and trouble and dif- 
ficulties were as nothing to him. If any engineer was afraid of any 
trouble, and wanted to have no bother, let him sit still and do nothing 
not touch this apparatus, but go on in the old-fashioned method. But 
if they wanted to improve, they should, as far as they could, examine 
every proposition that was made fairly and on its merits, and if it 
showed a good case, they should have the courage to adopt it, and not 
be so conservative, as he thought, as a profession they were apt to be. 

\ He had had the pleasure of seeing this apparatus at work in Carlisle 
and he could testify from what had been shown to him that it answered 
everything that was expected of it. No doubt there would be troubles 
with wire, but as he had said before, if they were not prepared to take 
some trouble to give a regular supply to their consumers, then they 
were not prepared to do their duty. 

Mr. Alderman Miles asked Mr. Chester whether in his own case this 








apparatus was affixed to a governor, or in connection with a governor 
supplying a special district without relation to any district that might 
be allied to it, as he took it that the apparatus would only be suitable in 
the case of a main leading from a governor to a particular district. As 
they knew, a great many gas works were not in that position. If they 
had two or more governors, or two or more stations, those governors 
or stations were in connection with each other for the purpose of regu- 
lating the supply throughout the whole district. He himself knew 
many cases of that kind, and he had been considering, while the read- 
ing of the paper was going on, how this apparatus would answer in 
cases of that kind. He could not make out that it would answer its 
purpose at all, but Mr. Chester would perhaps kindly tell them. He 
presumed that Mr. Chester would be very careful indeed to have his 
mains of sufficient capacity to supply the whole district, but what would 
be the effect when the mains were on the point of becoming a little too 
small? This, as they knew, wasa regular and constant occurrence in 
a gas works, and there would be a point at which it would be impossible 
to manipulate the supply as they could wish. He must express his sur- 
prise to hear of a pressure of 4 inches at the initial point, as he had 
thought they were accustomed to pressure of 2 inches, and it seemed a 
high pressure indeed to any portion of the district, except under very 
peculiar circumstances. He thought they had all been taught to keep 
down their pressure as low as possible, and to give as great a volume of 
gas as possible. Personally, he thought the apparatus answered its 
purpose perfectly well, and the Institute must be gratified to see an ad. 
vance made in this direction. 

Mr. C. A. Craven said he had been very pleased to have the model of 
this very ingenious apparatus brought before them and he had also been 
vecy pleased with the very clear explanation that Mr. Chester had given. 
He had had some little experience of automatic pressure regulators, see- 
ing that at Dewsbury they had had, for the lasttwo years, the automatic 
pressure regulator of Messrs. Braddock ; and whether they adopted that 
or that of Mr. Chester, it must be a great comfort to the manager to 
know that whatever climatic changes might arise, the pressure was 
being always attended to. Before the new regulator was placed at his 
own works, his men used to have to make about 12 or 14 changes, but 
now they did not need to go near the place at all. He had with him a 
diagram which was taken in the early part of the month, when a thun- 
der storm passed over the district and it became very dark. No one 
went near the governor house at all. The requisite pressure was put 
on by this very simpleand accurate little machine. Darkness prevailed 
for about an hour, and whenit became bright again the pressure was 
taken off. The same thing had occurred on two other occasions, and 
he could assure the meeting that if they could get either Mr. Chester’s 
apparatus, or one he had mentioned, or any other that would answer 
the purpose, they would be much easier in their minds. Then, if they 
were in the town and it suddenly came on dark, they would not have 
to say to themselves, ‘‘ 1 wonder whether these men have seen this and 
are attending to it,” but they would know that they had an automatic 
agent which would attend to it when wanted. His own experience was 
entirely in favor of automatic changes of pressure. 

Mr. Jas. Stelfox said it occurred to him that in an automatic adjust- 
ment they were bound to a certain pressure. If the pressure was set to 
15-10ths they must be satisfied with that, and this had always been the 
difficulty. Alderman Miles had made reference to the old rule, that 
they should keep their pressures as low as possible. So they all wanted 
todo. At Belfast, in midwinter, they gave 40-tenths pressure, which 
was the maximum when all the governors were down. If they could 
manage sometimes to give another half-inch they would be glad to do 
it, because the mains were so taxed at some parts that pressure had to 
be puton in order to relieve them. If they fixed the pressure at 15- 
tenths they would not have the control which they would have if they 
were able to increase their pressure say in half an hour from 10-tenths 
to 40-tenthsinch. If they had to adjust by hand they might almost as 
well adjust it as required. If aman had to go and alter it when the 
conditions required extra pressure, he might almost as well do it at the 
governor house. He thought also that all these automatic apparatuses 
depended upon the perfect districting of the mains. He knew that, from 
having given a trial to that very beautiful automatic pressure changer 
of Messrs. Cowan ; they were obliged to give it up because there were 
two governors on the main, and of course the thing simply would not 
work. A short time ago he had a conference with Messrs. Bracdock 
with reference to the automatic changer, and they at once admitted that 
if two large mains were connected the thing would not work. At Bel- 
fast they had always tried to make their mains on the model of the cir- 
culation of the blood, so that if one portion of an artery became clogged 
it would be supplied from another district. If the mains were separated, 
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he believed the appliances would work perfectly. In his own case there 
were four governors on the one side of the district, which were con- 
stantly mixing the gas, and which kept the whole district constantly 
supplied by circulation from one to the other. He would like to know 
whether Mr. Chester had considered the possibility of this being 
effected. 

Mr. H. Tobey complimented Mr. Chester on the ingenious apparatus 
he had brought before the meeting, and the demonstration he had 
given of its use. That its use would result in a saving of leakage had 
been clearly shown. Mr. Chester had not made one claim for this ap- 
paratus, which he might have made, and that was that, in addition to 
the saving of leakage, there was a consequent saving in the capital 
outlay. If the necessary pressure had not been put on, the consumers 
of the district might have brought in a number of complaints that they 
did not get sufficient gas in their district; and those complaints might 
have 'ed to a large expenditure on new mains in order to supply the 
lack of pressure in the district. When they saw that the demand only 
lasted for a very short time, say half an hour, they would not be dis- 
posed to spend a great deal of money on new mains if they could meet 
the exigency by increased pressure for a few moments. The apparatus 
increased the pressure just at the time it was wanted, and no longer; 
and therefore, perhaps, they would be willing to give a higher pressure 
for a few minutes in preference to spending money on new mains. 

Mr. John Laycock said he would like to ask Mr. Chester what would 
occur in the case of a storm when the lines would perhaps be thrown 
down and contact made with earth. Of course the same result would 
occur if the telephone companies were laying or repairing their lines. 
He had had experience of electrical signaling apparatus in connection 
with the municipal fire brigade, and occasionally the fire brigade had 
been called up by the telephone company’s men drawing their own 
wires across the fire alarm wires. The fire brigade wires had been in- 
sulated, but, unfortunately, the same thing still occurred. He could 
quite imagine that in winter time, instead of the pressure being kept 
on, the wire might come down and take the pressure off. 

Mr. W. Whatmough said he had had the apparatus at work for two 
years, and it had worked very satisfactorily indeed. Pressures had 
been put on in a manner similar to that shown by Mr. Chester. The 
first cost was very small, and the leakage during the period he spoke 
of had, he might say, been reduced 2 per cent. The apparatus gave 
every satisfaction. There was no want of pressure, and he would im- 
agine that the first cost of the apparatus submitted by Mr. Chester 
would not be very large. If Mr. Chester could give an idea of the 
capital charee it would be very interesting. 

Mr. E. H. Millard thought that Mr. Chester, in making out the 
ciaims for his paper, had omitted some claims which he might have 
putin. One point, for instance, that Mr. Chester had omitted was that 
if the governor was loaded by hand it would be found that the pressure 
was always put on before it was wanted. When he adopted the water- 
loading governor he was very much concerned for a night or two 

when it was first tried, because the governor would not load at the 
time he though: it ought to load; but afterwards, from diagrams taken 
in the district, he found that the action of the apparatus was quite cor- 
rect, and that pressure was put on at the precise time it was wanted. 
The point told in this way: If the pressure was put on and was there 
waiting for the consumer, and if the consumer’s burners were inclined 
to roar at all, he would check them in the early part of the evening, 
and afterwards, when the pressure dropped again, he must re-regulate 
his burners to the altered conditions. Then there would be complaint 
of a deficient supply of gas, and this was, no doubt, the explanation of 
the number of complaints that came from particular districts of sup 
ply. Inthe case where the pressure was adjusted by. such an appar- 
atus as this, to what was actually required from moment to moment, 
the consumer would not require to check his gas; and, consequently, 
when the heavier pressure came on later in the evening he would not 
attempt to check it, and the result would be a largely increased con- 
sumption. The length of wire was certainly rather alarming, but he 
thought that might be got over by means of an ordinary self-loading 
governor without wire, if it were known what pressure the governor 
should be loaded to at the time of maximum consumption. 

Mr. R. Porter said he had had some few years’ experience with water- 


millions—viz., 630,000 cubic feet of gas per annum, or $400 worth—was, 
he thought, excessive. Mr. Chester claimed that 2 per cent. of the 
leakage was saved ; but, if he took that at the cost of the gas put into 
the gasholder, he thought he would find the figure he had given should 
be very materially reduced. It seemed to him that the apparatus de- 
scribed by Mr. Chester would require a considerable amount of atten- 
tion, as he had found that the effect of water upon the brasswork of the 
valves was very considerable; and if the attention required for this 
apparatus were set out in pounds, shillings and pence, he thought it 
would be found that there was considerably less saving than Mr. 
Chester claimed for it. 

Mr. W. D. Child said he had had something like five years’ experi- 
ence of regulating the pressure with Cowan’s automatic apparatus, and 
he was therefore very pleased indeed to see that further efforts were 
being made, not only to change the pressure automatically, but to 
change it in what really was a more perfect manner. He did not think 
it desirable that they should put on an excessive pressure at particular 
times, believiug that that pressure would exactly accommodate their 
consumers, because they were hardly the people to know what was re- 
quired. Even if they took the greatest trouble, by taking the pressure 
at the extreme end of the district, to find out what was the proper 
pressure to be put on to give what was necessary, circumstances might 
occur which would leave the consumer at the end of the district with 
an imperfect supply. He knew that this was the case in his town and 
district, where there were large factories. They were unable to say 
whether the factories would be running their engines or lighting up 
an extra workshop; and, therefore, if he took the pressure of one 
week, and determined that he ought to give a pressure of 2.5 inches at 
the works in order to give 1.5 or 1.6 inch at the other end, the very 
next night, perhaps, some extra apparatus might be employed at the 
factory, so that his calculations would be thrown out altogether, and 
he would be annoyed, perhaps, in the course of two or three days, with 
complaints from consumers at the end of the district that they were not 
receiving the pressure they wanted. He thought this apparatus, which 
would maintain a regular pressure at the lowest part of the district, 
was exactly what they required. 

Mr. Wm. Sugg, said that a good many years ago he used to do the 
reguiation of the pressure for Greenwich from the South Metropolitan 
gas works in the Old Kent Road. It seemed to him that Mr. Chester 
had done the very thing that was wanted at that time, and was still 
more wanted now, Greenwich being at a considerable distance from 
the Old Kent Road. They could not always see what was going on 
there, and if a heavy cloud came over Greenwich, as very often hap- 
pened, the pressure, if he did not look after it very sharply, would 
drop. With Mr. Chester’s apparatus that would be avoided altogether, 
because the moment the supply of gas was not sufficient the electric 
apparatus would load the governor and the pressure would be in- 
creased. Formerly the loading could not be done without a man at 
the valve, but by this ingenious arrangement the wants of a district 
were accurately conveyed to the governor by electric wire. Some one 
said that the apparatus seemed to bea little complicated, and to be liable 
consequently to get out of order, but the two armatures, judging by 
the click they gave, seemed to have sufficient power in them to over- 
come any friction in the working, and even if the power was not 
enough he supposed there would be no difficulty in increasing it, so 
that it would be able to raise half-a-hundredweight if it was wanted. 
The contacts, it was suggested, might fail, but they would only have 
to be seen to once or so in a day, and as it was a rubbing contact he 
thought there would be very little chance of it getting out of order. 
Any distance they might have to go with the wire would be a mere 
nothing, because it was worked by low tension electricity, and there 
would not be much loss in going through the wires, and even if there 
was all they would have to do would be to make the batteries a little 
bit stronger. It seemed to him to be a very nice way of doing the work 
of loading and unloading, and one which could easily be applied and 
kept in order. 

Mr. Chester, in reply, said that personally, he was exceedingly 
obliged to the meeting for the great interest they had taken in the 
working of the apparatus, which he had watched with great pleasure 
during the last six months. The way in which it had accomplished the 





loading apparatus, and he found that the saving was not as large as 
one would have expected. The difficulty he had to contend with was 
the rate at which the apparatus loaded the governor. For instance, at 
night consumers. required the gas at once; and must not be kept wait- 
ing a moment; but this self-loadiny apparatus put the pressure on so 
slowly that it took something like 12 minutes to load the governors. 
The saving which Mr. Chester claimed on a total consumption of 314 


work it was laid out to do had been in the highest degree satisfactory. 
| Of course, wherever there were,electric wires, some little difficulties 
| were sure to arise at some time or other—little difficulties in connec- 
‘tion with getting contact on account of high winds and mischievous 
‘youngsters flying kites. Troubles with lightning might also arise at 
some period or another in the history of an instrument of this kind, 


, but such interruptions could only be temporary. When anything got 
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out of order a man was told off to go down the wires and find out 


where the fault was, and to put it right. Such a matter arose once or 
twice, or even three times a year, but it could be easily rectified ; and 
once the wires were laid in a substantial way there was not very much 
cost or trouble involved, even if they did not come into contact. In 
case of the electrical portion being thrown out of operation by contact 
of this kind, it did not at all interfere with the hand-working of the in- 
strument. The current was switched. off, and the instrument then 
could be worked by hand exactly as it worked before. Mr. Carr, and 
also Mr, Stelfox, had asked if it would be possible to vary the pressure 
at the extreme end of the district-if necessity arose. That was a very 
simple matter, it being only a question of taking weight off the pressure 
vessel, They could fix their limits at any pressure they chose. Mr. 
Alderman Miles asked if this was an apparatus which was suited for 
one special district. In the present case it happened to be applied to a 
district which was isolated on the south side of the river, and was, 
therefore, cut off from districts on the north side. So far as district- 
ing was concerned, he had endeavored to cut off all the low-lying dis- 
tricts from all the high-lying districts. The mains were in a sort of 
arterial condition when he went to Nottingham, but he had been grad 
ually altering the system su as to make high level and low level sup- 
plies, and in that way he had been able to reduce the average pressure 
at the works. Thetown of Nottingham washilly, and witha pressure 
of 10-tenths from the works, in one particular district the pressure was 
never less than between 4 inches and 5 inches. The pressure at which 
the gas must be sent out from the works must entirely depend upon 
the requirements of the districts remote from the works, and in some 
cases it was necessary to send out the gas at as high a pressure as 7 
inches. The reason of that was, of course, the gradual outgrowing of 
the capacity of the mains which was taking place from day to day, and 
from year to year, until it reached a point when it became necessary to 
enlarge them. . The districts where they had to supply at a pressure of 
7 inches were something like 10 miles from the works. The mains 
passed through an undulating district, and the gas had to be sent out 
at that pressure from the works in order to get sufficient pressure at 
the other end. The difference between the apparatus mentioned by 
Mr. Child and his own, was that in Braddock’s apparatus, the control 
was local. It was actuated by pressure on the outlet of the governor 
some short distance away ; and as he had indicated in the paper the 
forces of specific gravity and friction came into operation to put it en- 
tirely out of sympathy with what the requirements might be at the far 
end of the district. But with this apparatus the pressure was regular 
throughout the 24 hours and the pressure at the gasworks was increased 
just in proportion to what was necessary to give the 15-tenths at the far 
end of the district; no more and no less. In fact the machine acted 
with some perfect intelligence, just giving what was necessary. Mr. 
Stelfox seemed to think that the advantages of automatic apparatuses 
were limited, and that if they would only do what a man himself could 
do, the man himself might just as well do it as the apparatus. But, un- 
fortunately, a man in the gasworks, be he ever so intelligent, could 
never know the particular requirements all over his district, and there- 
fore he could never do the right thing exactly at the right moment as 
this instrument would do, Mr. Stelfox also suggested that the arterial 
system of supply by having all the mains coupled up was the best 
system. He agreed that in a system of that kind there could never-—or 
scarcely ever—be any mishap, whereas where one district was isolated 
from the others there might be a mishap at any time. Butif that was 
an advantage, at what cost was it bought? At the cost of putting the 
pressure on the highest portion of the district in order to give a tenth 
or, perhaps, a few tenths at the lowest portion ; and then they got leak- 
age going on all over the district, whereas an average pressure of so 
many tenths would probably be sufficient to meet the requirements if 
the district were well apportioned in proportion to the height. Again, 
the arterial system was not quite comparable with the system of gas 
mains, because if a stoppage took lace in a particular artery the force 
with which the heart pumped the blood would find a way through by 
opening up some of the other vessels, but in gas distribution they had 
a cast iron arrangement which it was absolutely impossible to alter to 
make up any diminution caused by temporary pressure in some of the 
other parts of the mains. Mr. Whatmough had spoken of the saving 
by the reduction of leakage, and Mr. Porter also suggested that the sav- 
ing would probably not be so large as was indicated in the paper. He 
did not put that saying forward as by any means an absolute one, but 
only as asuggestion. He maintained that the use of the apparatus 


tended in the direction of economy, inasmuch as the average pressure 
throughout the 24 hours was reduced, but it was impossible to say 





how much or how little the leakage might be diminished, and he had 





merely put forward this calculation as illustrative of the tendency of 
the working of the apparatus. Another gentleman asked if it would 
not be thesame thing if the pressure was put on by hand. It would be, 
precisely, if a man only had the knowledge which would enable him 
to put on by hand the exact pressure which was required to give a 
full supply in the far end of the district. Then it became a question 
as to whether they should have an apparatus which they could rely 
upon to act automatically, or whether they would rely upon the man 
himself. No man could interpret the requirements of the district so 
perfectly as the apparatus could, nor be in such exact sympathy with 
the consumption going on at the far end, a sympathy which would re- 
spond with absolute correctness to the variation caused by the turning 
on or off of one burner. Mr. Child thought the apparatus would be 
serviceable in a district such as he had referred to, where there were 
factories almost at the extreme end. He quite agreed with him, be- 
cause, however intelligently they might endeavor to ascertain the par- 
ticular requirements of any district on any particular day, they never 
could know whether there might not be some abnormal demand or an 
unusual falling off on any particular day. But this instrument was 
always in exact touch and sympathy, and gave the exact quantity of 
gas at all times, be the quantity ever so varying. When the sky was 
darkened by a heavy cloud, if the gas was not available at the moment 
there would soon be a good deal of disturbance, and that was what an 
instrument of this kind was intended to prevent. 








The Liquefaction of Fluorine. 
—— 


MM. H. Moissan and J. Dewar, in a communication on this sub- 
ject to the Paris Academy of Sciences, said that the physical proper- 
ties of a large number of mineral and organic fluorine compounds 
led to the theoretical prediction that the liquefaction of fluorine could 
only be accomplished at a very low temperature. 

While the chlorides of boron and silicon are liquids at the ordinary 
temperature, the fluorides are gaseous, and well removed from their 
boiling points. The same difference is noticeable in their organic com- 
pounds, ethyl chloride boiling at 12°, ethyl fluoride at —32°, propyl 
chloride boiling at + 45°, ethyl fluoride at —2°. 

Similar observations have been previously made by Paterno and 
Oliveri, and by Vallach and Heusler. These facts can also be con- 
nected with the experiments of Gladstone on atomic refraction. Fin- 
ally, although clearly a member of the chlorine group, fluorine in 
some of its properties also presents some analogies to oxygen. The 
whole of these observations appear to clearly establish that fluorine 
would only with difficulty be reduced to a liquid, and it has already 
been shown by one of us that at —95°, under ordinary pressure, it does 
not change its state. 

In the new experiments that we now publish the fluorine was pre- 
pared by theelectrolysis of potassium fluoride in solution in anhydrous 
hydrofluoric acid. The fluorine gas was freed from the vapors of 
hydrofluoric acid by passing it through a small platinum spiral cooled 
by a mixture of solid carbon dioxide and alcohol. Two platinum 
tubes filled with well dried sodium fluoride completed this purification, 
The liquefaction apparatus consisted of a small cylinder of thin 
glass, to the upper part of which was joined a platinum tube, The 
latter contained another small tube of the same metal, The gas to be 
liquefied arrived by the annular space, passed into the glass bulb, and 
passed out again by the inside tube. This apparatus was united to the 
tube which led in the fluorine. 

In these experiments we have used liquid oxygen as the refrigérating 
substance. This oxygen was prepared by the methods described by 
une of us, and these researches have necessitated the employment of 
several liters of this liquid. The apparatus being cooled to the tem- 
perature of quietly boiling oxygen (—183°), the current of fluorine gas 
passed into the glass bulb without liquefying ; but at this low temper- 
ature the fluorine had lost its chemical activity, and no longer attacked 
glass. 

If now the pressure on the boiling oxygen be reduced, it is seen, as 
soon as rapid ebullition is produced, that a liquid trickles down the 
walls of the glass bulb, while no gas issues from the apparatus. At 
this moment the exit tube is closed with the finger to prevent the en- 
trance of any air. Before long the glass bulb becomes filled with clear 
yellow liquid possessing great mobility. The color of this liquid re- 
calls the tint of fluorine seen through a layer a meter thick. Accord- 
ing to this experiment, fluorine becomes a liquid of about —185°. As 
soon as the little condensation apparatus is remvoed from the liquid 
oxygen, the temperature rises and the yellow liquid begins to boil, fur- 
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nishing an abundant evolution of a gas which presents all the energetic 
reactions of fluorine. 

We have taken advantage of these experiments to study some of the 
reactions of fluorine upon bodies maintained at very low temperatures. 
Silicon, buron, carbon, sulphur, phosphorus and reduced iron, cooled 
in liquid oxygen, and then projected into an atmosphere of fluorine, 
do not become incandescent. At this low temperature, fluorine does 
not displace iodine from iodides. Its chemical energy, however, is still 
sufficiently great to decompose turpentine or benzine with production 
of flame even at —180°. It would seem that the powerful affinity of 
the fluorine for hydrogen is the last to disappear. 

Finally, there is one other experiment that we ought to mention. 
When acurrent of fluorine gas is passed into liquid oxygen, there is 
rapidly produced a white flocculent deposit, which soon settles at the 
bottom of the vessel. If the mixture is shaken and poured on a filter. 
this precipitate is separated. It possesses the curious property of de- 
flagrating violently as soon as the temperature rises. We are pursuing 
the study of this compound, as well as that of the liquefaction and 
solidification of fluorine, in which further experiments are required. 





— 





Working Capacity of Boilers. 
cincscilili ass, 

Engineering Record says that the capacity, or horse power, of a 
boiler, as rated for purposes of the trade, is commonly based upon the 
extent of heating surface which it contains. The ordinary rating was 
for along time 15 square feet of surface per horse power. At the 
present time most of the stationary boilers are sold on the basis of from 
10 to 12 square feet per horse power, the power referred to being the 
unit of 30 pounds evaporation per heur. This method of rating is arbi- 
trary, inasmuch as it is independent of any conditions pertaining to the 
practical work of the boiler. The fact that 10 or 12 square feet of sur- 
face is sold for 1-horse power is no guarantee that this extent of surface 
will have a capacity of 1-horse power when the boiler is installed and 
set to work. The boiler in service and the boiler in the shop are two 
entirely differewt things, and where one passes to the other the trade 
rating disappears. New conditions, such as draft, grate surface, kind 
of fuel, and management then take effect, and these have a controlling 
influence upon the working capacity. The working power may be 
found to be much less than the arbitrary rate or it may be a much larger 
quantity ; all depending upon the surrounding conditions. 

We call attention to this subject because it is important in some cases 
to have a clearer understanding as to what is the working capacity of a 
boiler than too often obtains. Suppose a boiler manufacturer enters 
into an agreement to install a boiler which will have a capacity of 100 
horse power. Suppose that on account of poor draft, low grade of fuel, 
or unfavorable surroundings, all of which were known beforehand, the 
boiler develops the power named only with the most careful handling 
Is the working capacity under the circumstances 100 horse power ? 
Assuredly not, for the purchaser could not depend upon it in ordinary 
running for that amount of power. Yet the builder may claim that he 
has fulfilled his contract. 

The former boiler test committee of the American Society of Mechan- 
ical Engineers established a working rate for boiler capacity which 
meets such cases in a definite and satisfactory manner. They realized 
that for the purpose of good work a boiler should be capable of develop- 
ing its capacity with a moderate draft and easy firing ; and that it 
should be capable of doing one-third more in cases of emergency. In 
other words, a boiler which is sold for 100-horse power should develop 
1334-horse power under conditions giving a maximum capacity. In the 
instance cited above the boiler should have been capable of giving 100- 

horse power with such ease that there would be a reserve of 33}-horse 
power available when urged to this extra power. According to this 
rule the capacity of a boiler in a working piant would be found by de- 
termining how much water it can evaporate under conditions which 
will give its maximum capacity, that is, with wide open damper, with 
the maximum draft available and with the best conditions as to the 
handling of the fire, and in this way ascertain the maximum power 
available under these circumstances. Having found this maximum 
quantity the working capacity or the rated power would be determined 
by deducting from the maximum 25 percent. This rule, it will beseen, 
does not take into account the extent of the heating surface or the trade 
rating, but it deals solely with the — of the boiler under the 
conditions which pertain to its work. 








Reducing Back Pressure on Steam Heating Plants. 
~_ 

[Read by Mr. H. A. Joslin, before the American Society of Heating 

and Ventilating Engineers. | 


It seems to me that the members of this Society should be eager for 
reliable information and data relative to that part of the constructive 
work of buildings which comes within the province of their profession, 
and it is with that view in mind that I ask theindulgence of the Society 
for a few moments. The heating and ventilation of all classes of build- 
ings is a subject with which we are brought daily in contact, and the 
engineer who is able to place before his client the best and most modern 
methods of heating is the one who will be the most successful in his 
practice. To that end we should be willing and desirous of learning all 
we can about the different methods employed in heating work. 

The question of ventilation I will not discuss at this time, but I do 
think that the result of several tests relative to the circulation of steam 
for heating purposes would be of interest to the members of this Society. 
We all know that the air in a radiator or coil seriously retards the cir- 
culation of the steam, but I think few of us know or realize the extent 
of this difficulty and the benefits resulting from getting this air out of 
a radiator. It is not the purport of this article to go into the methods 
employed in getting rid of this air, but to lay before the members of this 
Society the facts resulting from the reduction in pressure of steam in a 
heating apparatus, made possible by the exhaustion of the air from a 
steam heating plant. 

We all know that without some mechanical means of exhausting the 
air from the radiator, pressure of steam must be carried in the pipes in 
order to blow or drive the air out from the inside of the radiating sur- 
face, and I think you will agree with me that a heating plant of any 
considerable size that will circulate its steam and do its heating on a 
pressure of from 1 to 3 pounds is good engineering. The tests which I 
shall read you will show that the different buildings could be satisfac- 
torily heated on pressures varying from 1 to 6 pounds above the atmo- 
sphere, but under an air exhausting system, where the air was exhausted 
automatically, the pressure upon the heating system was at the atmo- 
sphere, and in some cases below. In reading the results of these tests 
I shall have to refer to the subject matter as having been obtained 
‘* With Air Exhausting Apparatus,” and ‘‘ Without Air Exhausting 
Apparatus,” and I trust you will follow me closely. These tests were 
made by the owners’ authorized representatives, and without the knowl- 
edge of the parties who were, perhaps, the most interested in the suc- 
cessful result of the issue. 


Tests Made at Chicago, Ills., March 17-18, 1897. 


March 17.—With air exh: austing system. March 18.—Without air exhausting 
Supply ‘turned on at 4a.M. Exhauster system. Turned steam on at5 a.m. 
started at5a.m. Test 19 hours. Pres- Test 19 hours. Pressure |} pound 
sure | pound above atmosphere. Used above as Used 5,27 
4,:20 pounds of coal. pouads of coa 


———Temperature.——, Temperature.——— 





Outside. Inside. ( Outside. Inside. 
Degrees. Degrees. Degrees. Degrees. 
33 57 At 5 A.M. 52 62 
35 57 , a a 50 64 
38 62 ae ge * 48 79 
38 65 At 8 ‘* 50 72 
39 70 a Ss 50 73 
39 68 At 10 *“ 48 72 
39 70 Sik “ 50 75 
39 70 At 12 Mm. 50 76 
40 72 At 1 P.M. 50 76 
40 72 At 2 * 50 77 
42 74 nee: 48 7 
42 75 vie 43 78 
42 75 Rite ei" 45 78 
44 76 nae © 44 7 
44 76 yd gi 43 78 

Avg...39.6 69.3 47.7 73.8 


Nore.—This is a 12-story office building, yt A 9,600 square feet surface. Low pressure 
gravity return system, overhead main, down feed ; main supply from boiler 6 inches. 


You will notice in the first test that there was an average difference 
of 29.7° between the temperature of the outside and inside air, and in 
the second test a difference of 26.1°. 

MILWAUKEE, March 4, 1897. 

Mr. S. J. Brockman, Commissioner of Public Works, City—Dear 
Sir: Appended hereto is report of test of heating system operated with 
pressure and partial vacuum, or with air exhausting system discon- 
nected and connected. * 

Results you will observe are a saving of 17.24 per cent. of coal con- 
sumption on February 25 over that of February 24, with an average 
temperature of 6.67° lower, and an increase of 2.95-horse power of work 





Mr. Jerome PENN writes us that the Middletown (O.) Gas Company 
will be sold at assignee’s sale on the 12th prox. 


done by electric light and elevator plant. Respectfully submitted, 
RoBERT ANDERSON, Superintendent of City Hall. 
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Tests of Heating on February 24, 25 and 26, Milwaukee City Hall. 






































| | Vacuum, Work Done | Work Done | 
| Number | Tempera- Barometer | Pressures, | in ——, by Electric | by Elevator Coal Ashes 
j of ture,in | Wind Readings, in Pounds. | Light Plant hs es Consumed, Removed 
| Hours Degrees Velocity. in on ——e |Air wn . Electric | in from 
| Run, Fahrenheit. Inches, System ing. Horse Power Mores "Power| Pounds. Furnace. 
| | System. per Hour. | per Hour. | 
February 24.—Air exhausting sys-| | | | 
tem disconnected : | 
Ee Ot eT ey he es 35.5 27 29.46 DME... ocahhinadesths culaeeeaanahs PPPS regs 
RS TN Seer Re 3 9 29 2 | LicaS's . « Pured nets ke ptenvhtextes | Secckatwstedewiiues 
Tctals and averages.............. 24 18.81 | 22.68 | 29.26 2.25 | RES: 30.6 | 14.5 | 15,600 | 1,339 
} } | 
February 25.—Air exhausting sys-| | | 
tem connected : 
SN as sw on cnn teds cts sdgheeceuess | 18 12 29.55 | ae ee 2 ee ee eee eed Oe eee 
NM cs Caden tacais «--oglavaceaas ex. 4 nocd 1k. ed eee eee siscsig Giewadiadpeaiats dale 
Totals and averages..... ....... | 24 | 12.14 8.49 DRUM Bukccsewase 11 33.32 19.75 12,900 1,732 
} | 
February 26.—Air exhausting sys-) 
tem connected : | 
a OE | aa eine | 24 ee eee RS, ot oe on I Dee POET te: Fearon tae 
Sn SRS ep ig 8 Sp 27) Be | 3 10 29.55 ey Dis Bt oe ee she sone oon aeneeanes 
} | siciisiviees 
Totals and averages ............. | 24 | 5.09 15.88 29.71 225 11.5 32.73 19.43 14,400 1,923 




















Norr.—This building has 24,000 square feet radiation, is nine stories, up-feed one-pipe job. Temperature is regulated by thermostats on walls in rooms. 


Test of heating system at Ohio State University, Columbus, Ohio, 
made by Professor E. A. Hitchcock, M.E., and assisted by William G. 
McCracken, Chief Engineer : 


Without air ex- 
With air exhausting system. mete a 
Date of test, March 25, 1897. March 27, 1897 
7.30 p.m. to 7.30 a.m. 6 P.M. to 6 A.M. 
Duration of test........csec0.scceee 12 hours. 12 hours. 
NR i556 6s adhd Side cesses 29.41 ‘* 29.41 ‘* 
Gauge pressure on main before pass- 
ing pressure regulator............ 21 pounds. 26.4 pounds. 
Quality of steam................... 98.83 ‘* 99.23 ** 
Gauge pressure on main after pass- 
ing pressure regulator............ 0 = 6.2 Ad 
Pressure on air line, vacuum....... no 
Average temperature, Fahrenheit : 
I Lies hk i eek eis 31.375 degrees. 33.04 degrees. 
Museum, thermometer No. 1..... 62.2 62.6 sg 
Museum, thermometer No. 2..... 64.8 x“ 64.8 
Hall thermometer ...... ........ 75.8 “ 76 ae 
Room, No. 18 thermometer....... 74.2 ‘ 74.17 wy 
Room, No, 4 thermometer........ 82.4 . 82.15 " 
Library, thermometer No. 1...... 68.1 + 68.8 ip 
Library, thermometer No. 2...... 68.1 * 68.3 ni 
Library, thermometer No. 3...... 69.5 se 69.7 " 
Library, thermometer No. 4...... 69 8 69 8 
Library, thermometer No. 5...... 76.36 ig 77.3 fh 
Room, thermometer No. 7........ 76 - 76.2 oi 
Total weight of return water........ 8.160 pounds. 9.578 pounds 
Temperature of return water........ 195.6 degrees. 207 degrees. 
Steam used by exhauster perhour... 36 pounds. 
B. T. U. per hour for heating....... 607,340 783,490 
Per cent. saving in B. T. U. .....,.. 14.4 
Per cent. saving by weight of steam. 14.8 


This test was made on one of a series of 11 buildings, and the steam 
was carried from boilers 1,800 feet away in a tunnel, with a pressure 
reducing valve at the building. 

I might give you the data of other tests upon different plants through- 
out the country showing practically thesame result, but I think I have 
shown enough toconvince us that not only the elimination of air from 
a heating system, but a reduction in the pressure used, sometimes even 
below the atmosphere, has a very much larger bearing upon the suc- 
cessful and economical working of a steam heating plant than many of 
us have heretofore realized. 








Text of a Pennsylvania Bill to Protect Lighting Properties. 
an~ilialliaides 

The Simons bill, which compels municipal corporations in Pennsy]- 

vania to purchase the franchises and plants of existing electric light 

and gas companies before such municipalities can establish and operate 

plants of their own, is now in the hands of the Governor. It originat- 

ed in the House and passed the Senate after being amended so as not to! 





include water companies. The House concurred in the amendment, 
and the bill went to the Governor for his action. 

The following is the full text of the Act as it was sent to the Senate, 
which added a proviso exempting water companies from its operation : 

An Act supplementary to an Act approved April 29, 1874, entitled 
‘*An Act to provide for the incorporation and regulation of certain cor- 
porations,” providing for the purchase of the franchises and property 
of certain corporations by the municipal corporation or corporations 
within the limits of which such franchises are exercised, and providing 
that such municipal corporation shall not itself undertake or perform 


| any business or purposes of such corporation without first acquiring its 
‘| franchises and property. 


Section 1. Be it enacted, etc., that whenever rights, privileges or 
franchises have been or shall hereafter be granted by the Common- 


‘| wealth to any corporation or corporations created under the Act ap- 


proved April 29, 1874, entitled ‘‘An Act to provide for the incorporation 
and regulation of certain corporations,” to which this is a supplement, 
or under any of the amendments or supplements to said Act, and the 
exercise thereof by such corporations within the limits of any muunici- 
pality or municipalities has been authorized or permitted by the muni- 
cipal corporation or corporations by ordinances, contract or otherwise, 
the municipal corporation or corporations within whose limits such 
rights, privileges or franchises are exercised shall not itself undertake 
or perform any business or purpose of such corporations without first 
acquiring, in the manner hereafter prescribed, the rights, privileges and 
franchises granted to such corporation or corporations, and also the 
property of said corporations used in the exercise of said rights, privi- 
leges and franchises. 

Sec. 2. That it shall be lawful at any time for any municipal corpor- 
ation or corporations to become the owner of the works, property and 
franchises of any such corporation or corporations, by paying therefor 
such price as may be mutually agreed upon by and between such mu- 
nicipality and such corporation. If, in case of failure so to agree, such 
municipality or municipalities shall, notwithstanding such disagree- 
ment, provide by ordinance for the acquiring of the works, property 
and franchises of any such corporation, such municipality or munici- 
palities shall thereupon present its petition to the Court of Common 
Pleas of the county in which such municipality or municipalities be lo- 
cated, asking for the appointment of viewers to assess the value of the 
works and property of such corporation in said municipality or muni- 
cipalities, whereupon the court shall appoint seven discreet and disin- 
terested freeholders of said county, and shall appoint a time for their 
meeting, of which meeting 10 days’ notice shall be given to all: parties 
in interest ; and the said viewers, having first been duly sworn or af- 
firmed faithfully, justly and impartially to appraise said property and 
franchises, and having viewed the premises and taken such testimony 
as may be offered by either party touching the value of said property 
and franchise, shall estimate and determine the amount thereof, and 
make report of the same to the said court, which report having been 
confirmed by the said court, judgment shall be entered thereon by said 
court in favor of such corporation and against such munieipal ity érimu- 
nicipalities. Each of said viewers shall be entitled ‘to receive® $2 ‘fér 
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each day necessarily employed in the performance of the duties herein 
prescribed. Either party may, at any time within 30 days after the con- 
firmation of such report, appeal therefrom to the said court. After such 
appeal, either party may put the cause at issue in the form directed by 
said court, aad the same shall then be tried by said court and a jury, and, 
after final judgment, either party may have an appeal to the Supreme 
Court in the manner prescribed in other cases. The court shall have 
the power to order what notices shall be given in connection with any 
part of the proceedings, and may make all such orders connected with 
the same as may be deemed requisite. If any exceptions be filed with 
any appeal to the proceedings, they shall be speedily disposed of, and, 
if allowed, a new view shall be ordered, and, if disallowed, the appeal 
shall proceed as before provided ; provided, that, in estimating the 
value of all plants, franchises bestowed by municipalities shall not be 
considered a part of the plant. 

Sec. 3. All laws or parts of laws inconsistent herewith are hereby 
repealed. 








Furnace Jottings.’ 
—— 


By Mr. Maurice GRAHAM. 


As each of the last 10 years has passed away, the improvements in 
the systematic development of carbonization have made such marked 
progress that we stand at present at such a high standard of efficiency 
that it is difficult for one to realise where further economy can be ob- 
tained, even aided by the labor-saving machinery which is obtainable 
by all progressive engineers. Past experience shows that no great in- 
vention has been readily taken up by engineers without considerable 
hesitation and shyness, and time alone to work out the details bit by 
bit has been the main factor to prove beyond question tlLat the inven- 
tions were productive of economy. 

Unfortunately that great bugbear to inventive genius—professiona! 
jealousy—has had the drawback of clothing the best improvements 
with the proverbial ‘‘ wet blanket,’ and also the main means of stem- 
ming the current of progress. 

Many inventions have been nipped in the bud for lack of a little 
encouragement, and for a time abandoned, only to rise again cissected 
into many parts, each of which claims an advocate who experiments 
somewhat jealously with a particular portion, to the detriment of the 
whole system as a universal success, with the advantages shared by all. 

The introduction of gaseous firing took a long time before it gained 
confidence, and was not taken much notice of until a few engineers, 
who had the courage of their own opinions, experimented with it and 
proved its value. Owing to their exertions the system gained ground 
by leaps and bounds until it is adopted at the present time on almost 
every conceivable form of furnace wherever a continuous heat is 
required, 

In gas works the retort house claims this piinciple as the most econ- 
omical and regular system of heating, and it is applied either to the 
horizontal or the more popular inclined retorts with equal success. 

The regularity and even heating of horizontal retorts was a settled 
problem by the time the system of inclined retorts was introduced into 
gas works, and therefore it was concluded it would be an easy matter 
to obtain like results with the latter. 

It was found, however, owing tothe difference in the level of the 
two ends, and consequently the difference in pressure and vacuum 
there would have to be different methods to obtain even distribution of 
heat throughout the retorts. The writer having had more than seven 
years and.a-half experience with the inclined system, and having been 
connected with it since its introduction into England, possesses the ad 
vantage of having seen the developments and improvements that have 
taken place from time to time, and has designed over 95 per cent. of the 
inclined retort plants in actual work. In his opinion there is no o.her 
system of carbonizing in gas works which can claim to have obtained 
the supervision, attention and admiration, from both the engineers and 
stokers, as the complete automatic method of working inclined retorts. 
The question of coal and coke handling and automatic charging need 
not be entered into in this article, as it will be more advisable to confine 
our notes to furnaces. 

The successful working of a furnace depends more especially upon 
the mixing, and afterwards the combustion, of the producer gas and 
the air, which should be as perfect as possible ; and, secondly, upon 
the regular and even distribution of the products of that combustion 
throughout the setting. 

The design of the recuperator should be as simple as it should be 


to allow of the slow travel of the waste gases, so that the surrounding 
brickwork may take up as much of the waste heat as possible and im- 
part it to the incoming secondary air. 

Many elaborate designs of special recuperative blocks, which have for 
their object the passage of the water gas horizontally and air vertically, 
or vice versa, have their openings so small that the usual collection of 
dust readily closes up the holes, and the area gradually becomes less, 
thus causing a swifter current and throwing back pressure on the set- 
ting. These specially shaped large blocks, unless great care has been 
taken in burning them, entail a lot of extra work in dressing and bed- 
ding, owing to the uneven contraction, and consequently warping, 
during the burning, and there may be a possibility through this cause 
of short circuiting occurring, owing to a bad joint being overlooked. 

A very simple and effective recuperator is built by the means of a 44 
inch mid wall, which separates the waste gas and secondary air; this 
being supported to preserve stability of structure by means of intermit- 
tent long squares, which act as bafflers, and are the means of abstract- 
ing from the down going gas a high percentage of heat and conducting 
it to the adjacent chamber. 

The recuperator is divided in halves by means of tiles, so that there 
is not a direct vertical rise of the heated air, at the same time preserving 
the area necessary for slow travel. 

The mid wall should in all cases be bonded in the division and front 
walls. The bye-passing takes place more frequently at this point than 
any other, and when the wall merely butts onto the rising division wall 
the straight joint formed is invariably the cause of all the leakage, and 
owing to its position it is very hard to repair, and at the same time 
make a good, tight job. 

When single tiles are used in all flues it is essential that they should 
be rebated to ensure the joint being tight. The straight plain tiles soon 
lose their clay owing to the uneven contraction and expansion of the 
vertical joints; the cement falling down and causing a leakage. 

The writer lately saw a recuperator being taken down which had 
been built some five years ago at an angle of 32°, in fact, at the 
same angle as theinclined retorts were set. Tongued and grooved tiles 


necessitated two divisions—these were also made of vertical tiles. 

The result of the working of this arrangement is preserved by a 
photograph taken at the time. Out of the five or six tiers of channels 
there was not one vertical division wall that stood upright, the vertical 
tiles having given way in all cases. 

The question and detail of the bottom of the producer are of greater 
importance than appear at the first glance, and the throttling or con- 
tracting of the grate bar area is a mistake made by many. It is well 
known that tickling and wriggling the firebars is a regular duty of the 
fireman ; the object being to clear the firebars and allow the primary 
air to pass through the fuel; why, therefore, have a small area of 
grate bar and thus put an obstacle in the way at the commencement, 
when the experience of working proves distinctly that a ‘large area” 
is not always sufficient to supply the necessary quantity of air? 
Another advantage of the adoption of the large area is gained by the 
legened amount of clinker, and when steam is introduced under the 
bars the formation of the large hard clinker is reduced to a minimum, 
and in its stead a soft friable ash is made, which readily drops through 
the firebars. 

It would be a distinct advantage if the double hearth system could be 
introduced into the design of generators usually adopted. This could 
be readily done, because the width or center of buckstays allows of this 
arrangement. The writer has designed a furnace showing this method 
by placing the regenerator entirely at the back of the producer, and 
not at the sides. There isa grate bar arranged at an angle of 60°, 
through which the steam passes, but the coke itself rests upon the bot- 
tom of the ashpan and in the water. Only one door is necessary, and 
through this the firebars are fixed, and incline from the center to the 
sides of the producer in the form of an inverted letter V, an opening of 
a foot throughout being left—for the clinker to gradually pass through. 

Any pricking is done from the center door, and the steam is also ad- 
mitted at this point. The absence, therefore, of the firebar clinkering 
which is done on most furnaces is avoided. 

Another point of interest to many gas engineers is the supply of pri- 
mary air. This enters in many cases through a flue which is in imme- 
diate proximity and adjacent to the generator, and by this means the 
primary air receives an amount of heat from the furnace itself be‘ore 
coming in contact with the fuel. It has been observed many times to 
advantage by the writer that the temperature of the fire upon the grate 





effective ; the main thing to remember being the large area of the flues 
. 1, From Journal of Trade Journals, Birmingham, England. 





bars should be very low, and therefore the primary air should be admit- 
ted cold mainly for the purpose of assisting this. 


were used, and the waste gas traveled between two air channels, which 
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Another advantage, although one which only takes a minor place, is 
the reduction in the wear and tear of grate bars owing to the low heat. 

The even distribution of the gas throughout the setting is the most 
important point to be considered when designing a furnace, and this is 
more so when inclined retorts are adopted. The old fallacy of having 
one large gas nostril at the front of the setting has been proved to be an 
utter failure, apart from the great expense to those engineers who 
adopted it ; the wear and tear being enormous. 

The gas and air nostrils should be as small as possible, and just large 
enough to prevent being choked up by the accumulation of dust and 
other particles. They should be distributed throughout the entire 
length of the producer, or where a secondary gas chamber is used above, 
may be marked off throughout its whole length. The nostrils should 
be placed alternately, that is, one air, and then one gas. The advan- 
tage of this arrangement is readily seen through the sight holes in the 
combustion chamber, and the heating is found tobe more regular ; the 
mixing of the air and gas being more perfect. 

The adoption of this principle in coke ovens is a distinct advantage 
where such a length of retort requires to be evenly heated. 

It is usually the custom after any new firebrick work has been set to 
gradually dry the whole mass before commencing the actual firing up 
for working purposes ; and in gas works this custom also embraces the 
drying of complete new work, including main arches, piers, main flue, 
regenerators, furnaces and settings for retorts, in short, drying the 
benches of green work complete. The reader, after due consideration, 
cannot but agree that 't would be commendable practice when a new 
retort bench is being erected to build the arches, piers, main flue, fur- 
naces and regenerators, and then make preparations for building a tem- 
porary wall each side of the setting, say 44inches thick up to the crown 
of the arch. The object of this is to make a substitute for the front and 
back wall of the setting, and thus provide asuitable casing for inclosing 
the heat. 

A fire should be lighted at the bottom of thechimrey, if the stack has 
been standing for any length of time, so as to insure a draught being 
obtained. 

Another fire should be also lighted at the furthest point of the main flue 
away from the chimney, so as to thoroughly dry this part of the brick- 
work in readiness to obtain a draught on the settings when required. 

A third fire should be lighted in the furnace, care being taken that 
the secondary air slides and dampers are shut tightly, also that the fur- 
nace clinkering and charging frames are left open so as to admit a 
sufficient quantity of air for combustion, and to prevent any possibility 
of slight explosions, which are likely to occur on all occasions when 
the furnaces are fed with cold coke. Small holes are madein the outer 
temporary walls for the exit of waste gases. At these points the several 
tests should be made to arrive at the decision whether the main arch has 
been dried sufficiently ; at the same time an inspection of the covering 
should be made, so that an excessive heat is not being produced too 
rapidly. 

The next step would be to open the main dampers slightly, and 
gradually draw the waste gases through the regenerator exit flues to 
the main flue, and after being satisfied with the ordinary test that no 
vapor exists, and having given a sufficient time to dry the main flue, 
the fire in the furnace should be gradually lowered and allowed to die 
out, 

It will be readily observed that any expansion and settlement of the 
brickwork has now taken place before the setting of retorts has been 
commenced, and therefore we cannot fail to see the advantage of this 
procedure—drying all before building in the retorts. 

After the temporary front walls have been taken down and the fur- 
nace cleaned out, an opportunity occurs to point up any of the brick- 
work, and at the same time to overhaul the regenerator and plug up 
any small crevices which may skow under the circumstances ; the 
liability of bye-passing of the waste gas and secondary air is thereby 
reduced toa minimum at the exceedingly small cost of a little extra 
fuel. The durability of the setting can also be guaranteed under these 
circumstances, as it undergoes the same drying process before being 
fired up ready for work. The conditions, therefore, resemble a new 
setting being built in an old and existing arch. 

Unfortunately contractors are not always able to carry out their 

‘wishes in this direction, owing to the small amount of time the engin- 
eers allow them to complete the contract for such work, and conse- 
quently the green brickwork is heated irrespective of any future conse- 
quences which may arise from the rapid drying through which the 

furnaces and arches have been subjected. It is therefore an opportune 
moment for the writer to suggest that the engineers and managers who 
require to increase their carbonizing plant for 1898 should arrange their 





designs and give contractors all the time possible to do the work. We 
have got over the severe worries and troubles of the early days of the 
inclined retorts ; the system is now an assured success, and the writer 
trusts that the gas engineers and managers will not think him un- 
worthy of some little credit in connection with the perfecting of the 
complete automatic method of charging and drawing gas retorts and 
coke ovens. : 








A Hint to Our Manufacturers. 

The New York Tribune, in editorially commenting upon the import 
of coal tar dyes into the United States, remarks : 

In the fiscal year ending June 30, 1896, this country imported coal 
tar dyes to the value of $2,918,332. The vast bulk of these dyes came 
from Germany; a very small proportion only were obtained in England 
and France. The United States produced no dyes of this character, as 
far as we know; if it did, the value of the product was comparatively 
small. 

This simple statement of facts draws attention to the commanding 
position which Germany has held for a number of years in the field of 
aniline and chemical manufactures. To whatis this commanding 
pssition due, and to what extent is this country able to profit by the ob- 
ject lesson which Germany has furnished? Are we lackiug in intelli- 
gence and enterprise, or are we deficient in foresight and in that liber- 
ality of management which aims at the highest results, and without 
which succesg in any direction is impossible? We should hate to think 
su; and yet the history of the development of chemical manufactures 
in Germany carries with it an answer which can hardly be considered 
flattering to our pride as a people of intelligence, foresight and enter- 
prise. 

Anilines and their derivatives were originally an English discovery. 
Yet to-day Germany makes nine-tenths of the aniline coloring matters 
used throughout the world, and this largely from benzole and anthra- 
cene secured in Great Britain. This result has been obtained, accord- 
ing to Consul-General Mason, who has given much attention to the 
subject, not so much by encouragement in the form of Government 
protection as by the exercise of private liberality. The great aniline 
and chemical laboratories at Hoecht Mainkur, Ludwigshafen, Elber- 
feld and Berlin employ, in addition to their regular working forces, a 
large staff of young chemists—from 50 to 70 at each establishment— 
whose sole function is that of research, the tireless quest for something 
uew and valuable, whether it be a new color or pharmaceutical product 
of coal tar, or a cheaper, more direct method of making some product 
that is already known and in use. They are mostly young graduates, 
fresh from the universities, who work for small saiaries in laboratories 
perfectly equipped and supplied by their employers, under contracts; 
which provide that whatever valuable discovery they make shall be 
patented to the company, the inventor retaining a specified interest in 
the product. A single fortunate discovery may make the fortune of the 
discoverer, and under the spur of such an incentive many of the most 
important chemical discoveries of recent years have been made by men 
under 35 years of age, working for less than $500 a year for great com- 
panies, which pay annual dividends of from 15 to 28 per cent. to their 
shareholders, 

The United States, which produces crude alkalies, benzole and an- 
thracene in abundance, has paid millions to Germany for chemicals 
and colors within the last 20 years. It will continue to do so, we fear, 
for some time to come, unless our manufacturers bestir themselves and 
display a willingness to foster that superior knowledge of chemistry 
which in Germany seems to put money in the pockets of their rivals. 











Asphalt Examination. 
° called vee cist 
By H. Enpemany, Pu. D., in Municipal Engineering. 

The prevailing method of examination of asphalt has brought chem- 
ical analysis of asphalt into disrepute, for the reason that the results of 
such analysis cannot be practically applied. Boussingault, over sixty — 
years ago, had recognized in asphaltum two constituents which he had 
called respectively petrolene and aspha'tene. The name petrolene he 
gave to oily and volatile substances, while he reserved the name of 
asphaltene for the predominant constituent which he obtained as a non- 
volatile residue, when the asphalt was heated in air, and which, ac- 
cording to his analysis, contained considerable oxygen. These names 
have been in use ever since, and are so at present, though the meaning 
of these names has been perverted by reason of the introduction of a 
new method of analysis. 

Clifford Richardson stated, about six years ago, that he could pro- 
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duce the same separation which Boussingault had obtained by distilla- 
tion, by the use of solvents, especially petroleum-ether, which, accord- 
ing to his statement, would dissolve only the petrolene and leave the 
asphaltene behind. 

Richardson, evidently, never examined his products, but must have 
been satisfied with his separation merely by the fact that his products 
did not look alike—his petrolene was somewhat liquid, while his 
asphaltene was a solid. It evidently did notstrike him as peculiar that 
his results were really opposite to those of Boussingault, inasmuch as 
in a sufficiently elastic asphalt he invariably found more petrolene 
than asphaltene, while, according to the originator of these names, the 
asphaltene must predominate. 

After Richardson, others thought to improve on his method by re- 
placing the petroleum-ether by such such solvents as alcohol and 
aceton, but the general reaults of such analyses did not differ to any 
extent from those proposed by the originator of this style of analysis. 

The difficulty in all of these analyses is that the substances to be de- 
termined are not separated from each other at all. What Richardson 
then called petrolene is really asphaltene, with perhaps 30 to 40 per 
cent. of petrolene, while what he called asphaltene is again asphaltene 
and petrolene, but not quite so much of the latter. The confusion thus 
brought about has been the cause not only of remarkable analytical 
results by others which had no bearing upon the practical applicability 
of the asphalts, but also of still more astonishing theoretical specula- 
tions based upon the former. 

One should think that if three different asphalts were anal yzed and their 
composition then corrected by the addition of, say, heavy petroleum oils, 
as is done for the preparation of the asphalt cement, that the resulting 
mixture should show equal or approximately equal quantities of the 
constituents. This, however, is not so, if the analysis is carried out by 
any of the liquid extraction methods. 

One would think now that the resulting asphalts, aside from the 
mineral constituents, should show a certain similarity, if such asphalts 
were analyzed as to give satisfactory pavements, after their composition 
is rectified in the usual manner, or that the additions could be adduced 
directly from the results of the analyses. This, however, is not so. 

Three analyses of Trinidad land asphalt,’ Trinidad lake asphait and a 
Mexican asphalt, all refined, gave, on analysis by the extraction meth 
od, the following results : 


-——Trinidad.——. Mexi- 
Lake. 


Land. can. 
Soluble in petroleum ether, called petrolene 31.86 24.97 87.12 
SE obi k ds bods svat edded vs bibaninx 28.12 33.67 10.19 
PE Ei aivc rs vcniciiccndactexs 40.01 41.36 2.67 


If, for instance, for the manufacture of an asphalt cement from land 
asphalt we use for 100 of the refined asphalt 20 of residuum oil for the 
production of the asphalt cement used for the paving mixture, and if 
we count the residuum oil all as petrolene, while if the refined Mexican 
asphalt were used without any addition, the proportions of petrolene to 
asphaltene in these would appear as follows : 


Trinidad Land  Propor- Mexican Propor- 
Asphalt Cement. tion. Refined. tion. 


RI Ld Via bint oo ws aanduan 44.97 14 87.12 84 
Ns da ndenccrtes bes anes 33.37 1 10.19 1 


If we consider the composition of asphalt cement made from Trini- 
dad lake asphalt, where less residuum oil is used, we get about the same 
proportions as in Trinidad land asphalt. If the analyses were correct, 
one would have to argue that the substances composing these asphalts 
must differ completely, notwithstanding the fact that in some other 
properties there are such great resemblances. 

A closer inspection and analysis of these separations showed that 
there was too great a resemblance in the properties of the petrolene 
from different asphalts, and it became therefore probable that the dif- 
ferences were largely due rather to the fact that analysis had miscarric ~ 
and had not produced pure substances, but mixtures. 

This probability I made to a certainty by showing experimentally 
that the petrolene obtained by the extraction method contains only from 
30 to 40 per cent. real petrolene, while the rest is asphaltene—with other 
words, a mixture of 65 real asphaltene and 35 real petrolene is com- 
pletely soluble in petroleum ether. This so-called petrolene is really 
a soft or liquid asphalt, which, when examined by chemists using 
the extraction method, is reported as consisting entirely of petro 
lene, because it is fully solubie in petroleum ether. We know now, 
however, that the substance soluble in petroleum ether consists mostly 
of asphaltene in the average about 65 per cent. and only 35 per cent. 
petrolene. Such liquid asphalts, as well as all those which contain less 
than 65 per cent.asphaltene are, according to these analyses, all petrolene. 





DEI sc ceweevesses 50 40 30 20 
PURNMONG 6 a. set idcccivns 50 60 70 80 


down to all petrolgae show by these analyses fully alike. 

Hence such results cannot give us any hint as to the applicability of 
these more or less liquid asphalts for the production of compositions of 
standard properties as I will explain below. 

What, now, is real petrolene and asphaltene ? 

I call petrolene the inert volatile, oily substances which tend to give 
to the hard asphaltene the necessary elasticity. They may be separated 
by distillation. 

I call asphaltene the non-volatile, hard and brittle substance which 
gives the asphalt its body. It contains oxygen. This asphaltene has 
the property of absorbing, at a temperature of 250° C., oxygen from the 
air and of passing into a black non-bituminous substance which I call 
‘* asphaltic oxide,” or acid, and which is the same as Boussingault’s as- 
phaltene. It contains much oxygen. 

Many asphalts, especially the liquid, contain in the place of asphalt- 
ene, or associated with it, a body which I have called *‘ asphaltogen.” 
It is likewise a solid, but contains no oxygen ; it is somewhat volatile, 
but has the property to pass like asphaltene into asphaltic oxide. This 
body takes the place of asphaltene and provides body for the asphalt. 
Asphaltogen is easier softened by petrolene than asphaltene. 

These substances I separate and determine in the following manners: 
I either drive off the petrolene in a current of carbonic acid gas at 
temperature of 250° C., and thus determine the quantities of the con- 
stituents, or I convert the asphaltene or asphaltogen into asphaltic ox- 
ide and from its weight calculate the substances as they occur origin- 
ally in the bitumen by using coefficients deduced from my investiga- 
tions.' The latter method is the only one that can be used in the 
presence of asphaltogen. 

The analyses, by my method, of two of the asphalts of which analy- 
sis by extraction method were given above, yield results as foliows : 


Trinidad. Mexi- 

Land. can, 
eS. Co eo ow beeeeas 10.54 26.51 
pO TT ee 48.10 70.80 


The Mexican asphalt can be used as itis. The Trinidad land, how- 
ever, has to be softened. This is generally done by the addition, not of 
petrolene, but of petroleum residuum oils, of which 20 per cent. are 
added to obtain a cement of desired elasticity. 

The petroleum residuum oils which I have examined contain about 
25 per cent. of asphaltogen, hence we have: 


Trinidad 
Land. 
Petroleums in asphalt ............-. 10.54} o5 4 
PUSPGEOWIND 10 GEE. oon recs ccccccccece J tenes 
Asphaltene in asphalt............... 48.10} ~ 
Asphaltogen in oil................+. 5 ¢ 53.10 


In making the mixture it seems to appear that we have an excess of 
petrolenes, but this is only apparently so. In the first place, in the 
manufacture of the cement we loose some of the oil by volatilization— 
another portion of the excess is needed for the reason that the residuum 
oi) contains oils which do not mix with the asphaltene, and are really 
not in combination or solution with it. If such a mass is examined 
clusely, it is always found that it contains a softened asphalt inter- 
mixed with small cavities filled with liquid oil. The apparently 
excessive quantity of petrolenes in Trinidad land asphalt cement as 
compared with the Mexican is thereby sufficiently explained. 

It is different if we use petrolene. The mass in this case becomes 
fully homogeneous, and the quantity of petrolene necessary to produce 
the softening is considerably smaller—i. e., about one-half of the quan- 
tity of petroleum residuum oil required. 

Petrolene, however, is not an article of commerce. We must help 
ourselves in this case by using liquid and soft, natural asphalts, which 
are rich in petrolene, in combination with those which are too hard. 

In order to produce a standard mixture for cement paving mass from 
analyzed asphalts, we proceed as follows : 

We first ascertain the composition of a bitumen of a pavement, which 
is considered as standard and which is to be imitated. We wiil sup- 
pose this to have a composition as follows: Asphaltene, 73 ; petro- 
lene, 27. 

The materials at our command are’a refined Trinidad asphalt, con- 
taining, aside from non-bituminous material, 47 asphaltene, 11 petro- 
lene; anda liquid asphalt containing, aside from 10 per cent. non- 
bituminous material : Asphaltene, 50; petrolene, 40. 


A. For details I refer to my publication in the Journal of the Society of Chemical Indus. 
try, December, 1896, February, 1897. 
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100 bitumen of standard contain ......... 27.0 petrolene. 
100 bitumen of Trinidad contain.......... 18.9 ” 
100 bitumen of liquid asphalt............. 44.4 se 


To find now the quantity of Trinidad asphalt bitumen which must be 
combined with one part of liquid asphalt bitumen to obtain a bitumen 
of standard composition, or containing 27 per cent. petrolene, I calcu. 
late as follows : 

18.9” + 44.4 = 27 (a + 1) 
17.4 
8.1 

We require, therefore, 2,148 Trinidad bitumen for 1 of a liquid as- 
phalt bitumen to obtain a cement bitumen of desirable composition. 

Our raw materials, however, are not pure. They contain consider- 
able non: bituminous material, the refined Trinidad lake asphalt 42 per 
cent., and the liquid asphalt 10 per cent. 

To obtain the quantity of raw material thus required we calculate for 
Trinidad : 


x = 2.148. 


2.148 x 100 


58 = 3.703 
For liquid asphalt : 
1 x 100 
a ae 1.111 


Or for 100 liquid asphalt, 333 Trinidad. 
Such mixture contains of non-bituminous material : 


In 100 liquid asphalt............ gkvieds cistiy 10 
In 833 Trinidad asphalt..,................06. 140 
In 433 eT Pee eer 150 


= 34.6 per cemt., and 65.4 per cent. bitumen. 

For an asphalt paving mixture, if it be now prescribed that it con 
tains 11 per cent. bitumen, how much mixture can be prepared from 1 
ton of the above cement ? 

2,000 x 65.4 
11 


This means that for 1 ton of cement we add 9,900 pounds of sand and 
limestone, or 


= 11,900 lbs. 


1,900 lbs. limestone. 
8,000 lbs., or 4 tons of sand. 


While this is theoretically correct, in practice certain allowances must 
be made, due to changes in the material, while the cement is mixed 
with the other materials at a comparatively high temperature. Inas- 
much as the mixing methods differ, a factory co-efficient has to be 
established. Whether the body of the asphalt is produced by asphalt- 
ogen or asphaltene must also be considered, as also the nature of the 
petrolenes, inasmuch as the physical properties of the mixture depend 
naturally upon the physical properties of all the constituents. The de- 
termination of the nature of the petrolenes and their proper considera- 
tion in the preparation of standard mixtures will be the subject of 
another communication. 

I have indicated above that asphaltene, as well as asphaltogen, when 
heated in air, absorb oxygen from the air. This oxygen is partly used 
for the removal of hydrogen, with which the oxygen forms water, 
which escapes; but another portion of it combines with the residuum 
and stays in such combinations. 

The substance finally formed I have called asphaltic oxide or acid. 
It is absolutely inert against solvents, and inasmuch as we call those 
organic substances which practically do not dissolve in chloroform or 
any of the substances found in asphalt non-bituminous, it is considered 
as of no value. Its formation must, therefore, be prevented as much 
as possible. 

The conditions for the prevention of its formation are not too high 
temperature and exclusion of air. Air stirring in the manufacture of 
asphalt cement should never be resorted to. 

Petrolenes are also apt to be lost by volatilization. The high temper- 
ature is, however, in other ways often the cause of transformation. 

The reckless use of high temperature is, according to my observa- 
tions, the cause of charging the bituminous portion of asphalt with 
sulphur. 

Nearly all asphalts, like other carboniferous minerals, contain iron 
pyrites. 

If we extract the bitumen from the crude or carefully refined 
asphalt, we often obtain preparations which contain hardly any sul- 
phur, but if the asphalt is first recklessly refined, we obtain a bitumen 
rich in sulphur. In one case the quantities of sulphur in crude bitumen 
to refined bitumen ranged as 1:10. Whether and how far this is 





to be looked upon as a deterioration must be left to further investi- 
gation. 

It will be seen from the facts stated that municipalities will be en- 
abled to provide better safeguards in their specifications for paving 
contracts than they formerly could when a rational method of asphalt 
analysis did not exist. They can demand a certain composition of 
pavement, which the contractor h.s the means to comply with. 








SPECIAL ENGLISH CORRESPONDENCE. 


ieee eats 
COMMUNICATED BY Norton H. HUMPHRYS. 
SALISBURY, ENGLAND, July 10th, 1897. 


Water Gas at Edinburgh.—The Sixty Years’ Reign Celebrations.— 
The Gas Institute.—Fuel Gas. 


Mr. W. R. Herring, the engineer to the Gas Commissioners at Ecin- 
burgh, has taken a course similar to that suggested in these notes 
while discussing the water gas agitation at Liverpool, and supplied his 
Committee with a full report, embracing a concise statement of all the 
known facts relative to the composition of carbureted water gas as 
compared with coal gas. His task is rendered easier by the fact that in 
respect to the carbonic oxide bugbear, the transition from straight coal 
gas toa half-and-half mixture is not so great as in England, seeing 
that many of the Scotch cannels yield a gas containing 10 or 12 per 
cent. of carbonic oxide. Being not too long, and not overloaded with 
figures, the report is likely to have a wide circulation in places where 
the carbonic oxide bogey has been hoisted. He states that the Edin- 
burgh Commissioners purpose to send out a mixture of four parts coal 
to one of carbureted water gas, which is within the limits laid down by 
Prof. Lewes, and also by Prof. Crum Brown, both of which eminent 
authorities have reported that, in places supplied with straight coal 
gas, one-third of carbureted water gas may be safely introduced with- 
out additional precautions in respect to soundness of fittings, etc. 
Another important fact brought out in the pamphlet is that the Board 
of Trade have had the matter of the supply of carbureted water gas 
under consideration forthe last two years, but have not yet issued even 
a single restrictive clause in respect to its use. Mr. Herring concludes 
with the suggestion that the gas supply should be regularly tested day 
by day for percentage of carbonic oxide just as it is for sulphur com- 
pounds. Meanwhile, carbureted water gas continues to extend. Plant 
is in course of erection this summer at over a dozen towns, so the en- 
suing winter will see a considerable extension in its use. If by this 
means a portion of the cheap coke, which is at present pushed out from 
London and other large centers into every small town and village in 
the country, to the great detriment of the trade, is diverted into a more 
legitimate channel, many besides those immediately concerned will 
bless the day when carbureted water gas was introduced. 

I do not say that every gas undertaking should limit its coke sales to 
its own district, but I do complain of the very general practice of sel- 
ling abroad at cheaper rates than at home, thus bolstering up home 
prices at the expense of other undertakings. The practice, moreover, 
has a tendency to come ‘‘home to roost” by leading to an all-round 
leveling down of prices. It appears to be generally understood that 
the mixed gas is of a greater density, and, therefore, requires a greater 
pressure to deliver it to the consumer, though this property is not likely 
to become prominent, except in districts that are already in a tight hole 
as regards the straight gas. The introduction of the system is also 
valuable as giving a wider choice of coals. There are many varieties 
that are known to be capable of yielding only a 12 to 14 candle gas, 
and are, therefore, out of the question where 18 or 20-candle gas is sup- 


|plied. With the advent of the producer and superheater, however, 


they once more come into the range of practical politics. In some parts 
of the country it is known that, on this account, the gas undertaking is 
dependent upon two or three kinds of coal, which is very nice for the 
coal owner, but not for the gas company, who welcome water gas as a 
means of escape from such an undesirable position. 

The celebrations and public rejoicings in connection with the com- 
pletion of the 60th year of the reign of her most gracious Majesty the 
Queen have “naturally attracted some attention in gas circles, apart 
from national significance, by reason of the demand for gas illumination 
devices. Ata very early stage in its history the readiness with which 
gas could be applied for outlining buildings or for the representation 
of stars, crowns, banners, mottos, etc., became apparent, and there has 
not been a time of national rejoicing during the last 50 years in which 
gas did notcome in for an important part in the festive decorations. 
On the recent occasion the lavishness of street and house decoration has 
never been surpassed or equaled, And it is satisfactory to know that 
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gas is still to the fore. I do not wish to write down the electric light. 
The incandescent lamp lends itself, especially in connection with col- 
ored glass, to many excellent effects. But the newspapers and other 
representatives of independent pupular opinion are unanimous in say- 
ing that there is nothing like gas. The wavering of small gas jets, 
whether naked or behind crystals, produces twinkling brilliance of 
effect that cannot be approached by means of lamps, electric or other- 
wise. Some of the popular journals, writing with the customary ig- 
norance of gas works matters, have become a little hysterical over the 
extra profits that the Jubilee illuminations have been the means of 
bringing into the till. There is no profit in illuminations beyond the 
satisfaction of securing the good will of customers, and possibly an in- 
direct advertisement for gas. A few informal meetingsof gas managers 
were held in rooms commanding a direct lookout on the route of the 
royal procession. Ladies were admitted, and I do not gather that any 
papers were read, or that formal discussions took place. In most cases 
a fewinvestigations—they can hardly be called experiments—were con- 
ducted upon green glass bottles containing, amongst other ingredients, 
compressed carbonic acid gas, and the results were in all cases satis- 
factory. In connection with recent events a little anecdote is worth 
repeating, especially as it is known to be true. Several years ago, a 
lad of eight years old, accompanied by his nurse and attendant, visited 
the Windsor gas works, and witnessed the commencement of the usual 
charge in the retort house. After one retort had been drawn and re- 
plenished, the boy was urged to come away on account of the smoke 
and soot. He learned, however, that eight retorts were to be treated, 
and said he would see the whole, as if the workmen could stand the 
heat and soot he could do so also. That lad was the present Prince of 
Wales. The sympathy exhibited by the Royal family towards the 
working classes, which is largely due to the influence of the late Prince 
Consort, is a powerful factor in promoting that feeling of loyalty that 
has been so prominent during the past month. 

The meeting of the Gas Institute, the programme for which was out- 
lined last month, was duly carried out, and notwithstanding the special 
disadvantages then indicated, was a conspicuous success. The attend- 
ance was good, especially that of the younger class of members, and 
the result cannot fail to be satisfactory to Mr. Kllery, as well as to the 
Mayor of Bath and other friends who took so much pains to make the 
meeting a success. The various papers submitted were well appreciat- 
ed and discussed. The inaugural address was a characteristic one, in 
which Mr. Ellery opened his private note book and drew out many val- 
uable practical hints for the benefit of his confrérés. The awarding of 
the Birmingham medal to Dr. Auer von Welsbacb, the inventor of the 
incandescent gas light, was a choice that gave general satisfaction. 
And when I add that the President elect is Mr. James Stelfox, of Bel- 
fast, and that the Institute is to visit him on his native hearth, in 1898, 
it will be apparent that the success of the next meeting is in a large 
measure assured. There are few men more popular in the Gas Insti- 
tute than Mr. Stelfox, and may his sliadow never grow less. His pa- 
per, entitled ‘‘ Experiments with the Claus System of Purification at 
Belfast,” ' resembles that read at the recent meeting of the Western Gas 
Association, by Mr. F. H. Shelton,’ in being the history of a failure ; 
and as such has elicited the usual comments about how frequently pa- 
pers are read descriptive of success, and how few are devoted to fail- 
ures. Naturally it is more pleasant te recount one’s successes than to 
record mistakes, but beyond that it must be remembered that not every- 
one can afford to give a history of his failures even if disposed to do so. 
Boards of directors or gas committees have a strong conviction that 
their gas engineer should be fairly successful in his undertakings, and 
are apt to associate a confession of failure with negligence or incapac- 
ity, or perhaps both. A candid confession would in many cases lead to 
the idea that they had not the right man in the right place, and with 
every failure there is a tendency to look out a scapegoat who is offered 
up as a victim to appease the public wrath. I think it is more from mo- 
tives of policy than on account of personal vanity that gas engineers 
hesitate about coming forward with a full and free confession of their 
failures. Passing on to notice other papers, Mr. W. Sugg was well at 
home in dealing with the subject of cooking by gas and the ventilation 
of kitchens, and elicited some dips into early history in the course of 
the subsequent discussion. Prof. Lewes’ lecture* on the atmospheric 
burner and its influence on incandescent lighting was fully up to the 
usual high standard maintained by this popular demonstrator. Mr.W. 
R. Chester‘ came forward with an important contribution on the ques 
tion of pressure, describing a process by which the pressure at the gas 
works can be automatically controlled by that at any part of the dis. 
trict. Mr. Isaac Carr treated of the taxation of.gas by local authori- 


ties, and Mr. Herbert Lees dealt trenchantly with the subject of muni- 
cipal ownership, both of which are questions of the day and as such 
aroused a lively interest and discussion. As much may be said of Mr. 
T. Canning’s paper ' on gas distribution in relation to modern munici- 
pal development. An interesting novelty on view at the gas works was 
an electrical arrangement by which the indications of the station meter, 
the height of the holders and other important items can be reproduced 
in the manager's office, even if situated at another part of the town. 
Mr. Shelton’s paper on the commercial prospects of fuel gas will be 
no less welcome in England than it is in the United States, for the idea 
of cheap fuel gas, at a price that will leave ordinary gas companies out 
of the running altogether, is a notion that is trotted out regularly every 
big gooseberry season. It originated in 1881, when Sir C. W. Siemens 
propoundéd his famous scheme for supplying two kinds of gas, and has 
since been run in connection with other notions, such as sewage utiliza- 
tion. About 3d. or 4d. per 1,000 cubic feet 1s a favorite figure for the 
selling price, although there is no practical reason to believe that the 
gas could be distributed for less than 6d. or 8d., or that the establish- 
ment expenses and interest on capital would amount toa less sum. It 
is now many years since some genius made the remarkable discovery 
that the sewage and waste of any district contained sufficient gas- 
yielding material, such as carbon, grease and fat, to supply all require- 
ments of artificial light. And the idea has lately been revived in con- 
nection with electric lighting, and one London parish has lately started 
a scheme for heating the boilers for the electric light engines by means 
of the street and house refuse. The scheme no doubt appears feasible 
to those who have no idea of the heating value (?) of ordinary town 
refuse. It is a great pity that these objectionable matters do not yield, 
say, a half of the value that has been claimed for them. The reckless 
waste of wealth that goes on in connection with sewage and refuse has 
been a favorite theme for many years past. But the practical question 
in most of/our large centers of population is not how to utilize, but how 
to get rid of it. Coal or such like hydrocarbon is still required to make 
the gas, and will probably continue to be equally necessary for gener- 
ating electricity, while the day when any profit will be earned out of 
town refuse is still far away. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
a oe 
TuE Directors of the New Gas Light Company, of Janesville, Wis., 
have chosen the following executive management: President, Hiram 
Merrill ; Secretary, Louise Merrill ; Superintendent, Ira F. Worten- 
dyke. 


THE proprietors of the Norwalk (Conn.) Gas Light Company have 
ordered a reduction of 10 per cent. in the selling rate. 








A CORRESPONDENT forwards the following from Haverhill, Mass., 
under date of July 19: ‘‘At the meeting of the stockholders of the 
Haverhill Gas Light Company, held on the 15th inst., the result of a 
quiet change of stock that has been effected the past year was mani- 
fested when several changes were made in the Board of Directors, and 
later on when the Directors met for the purpose of perfecting organi- 
zation. The Directors chosen were: John E. Gale, William K. Strat- 
ton, Henry H. Gilman, L. L. H. Taylor, W. H. Moody, Dudley Porter 
and U. A. Killam. The only members of the old Board re elected 
were Messrs. Moody and Killam. Mr. John E. Gale was elected Pres- 
ident, vice Mr. A. A. Sargent, and Mr. Wm. H. Curtis was re-elected 
Clerk and Treasurer. A motion was proposed and adopted conveying 
the thanks of the Company to the retiring Board of Directors, and to 
ex-President Sargent especially, for the able and conscientious man- 
ner in which they had conducted the affairs of the corporation.” 





THE Louisville (Ky.) Commercial is our authority for the statement 
that a syndicate of Eastern capitalists will attempt to secure control of 
the Louisville Gas Company. The same thing, we might remark, has 
been said before. 





Tue Northern Gas and Electric Company, of Norwalk, Ohio, has 
been authorized to increase its capital stock to $100,000, from $25,000. 





CounciILMAN WoLcoTT, of Indianapolis, Ind., has introduced an or- 
dinance which has for its purpose ¢he placing of the sales rate for arti- 
ficial gas in that city at 90 cents per 1,000 cubic feet. 





Mr. THomas J. AGNEW has been named to direct and supervise the 
scheme of improvement planned by the new proprietors for the Flush- 
ing (L. I.) Gas Company. 





1. Ante, p. 8. 2. See JourNAL, June 7, 1897, p. 903. 8. Ante, p. 42. 4. Ante, p. 122. 





1. Ante, p. 87. 
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THE Taunton (Mass.) Gas Light Company has determined to extend lied, says: ‘‘We have our improvements very nearly completed. I 


its wharf, in a southerly direction, to the line of the property of the 
Williams Stove Lining Works. 





THE proprietors of the Saratoga (N. Y.) Gas, Electric Light and 
Power Company are rebuilding and rearranging their gas plant. They 
have let the contract for the steel work connected with the generator 
house roof, and the roof over their cold storage building as well, to the 
Berlin Iron Bridge Company, of East Berlin, Conn. The roofs are to 
have steel trusses covered with corrugated iron. 





WE understand that the Cincinnati Gas Light and Coke Company 
proposes to construct a gasholder, the retaining capacity of which will 
exceed thatof any other holder in the West. 





AT the annual meeting of the Lockport (N. Y.) Gas and Electric 
Light Company the following officers were chosen: Directors, H. B. 
Wilson, 8S. C. Lewis, D. Blanchard, C. G. Harwell, A. H. Ivins, F. P. 
Weaver and H. J. Chadwick ; President, H. B. Wilson; Vice-Presi 
dent, 8. C. Lewis ; Secretary and Treasurer, Walton S. Forstall. 





THE Executive Management of the American Light Company, which 
proposes to deal in ‘‘ incandescent gas lights and burners,”’ with head- 
quarters at 206-208 Broadway, New York, has named the following 
ing executive management: President, Thos. Adams, Jr.; Vice Presi- 
dent, Charles A. Seddon; Secretary and Treasurer, George W. Gilbert. 





Tue following letter carries its own explanation : 


Covineton Gas LIGHT COMPANY, 
CovineTon, Ky., July 14, 1897. 


To the Editors of the AMERICAN Gas LIGHT JOURNAL: Replying to 
the query in the JourNaAL of the 12th inst., from ‘‘ Inquirer,” asking 
why, in connection with the question of ‘‘ Leakage” it is important 
that proper carrection of the reading of station meter be made, accord 
ing tothe temperatures of the gas passing through the meter, I will 
say: The basis for measurement of gas is 60° F. temperature, and if 
gas is registered at 70° F. it will have expanded in volume according to 
the increased temperature. In other words, 974 cubic feet of gas at 
60° F. will be 1,000 cubic feet in volume at 70° F. If the gas could be 
kept at the station meter temperature (say 70° F.) up to the consumers’ 
meters, then, in the matter of leakage, there would be no occasion to 
make any correction for temperature; but I think ‘“‘ Inquirer” will 
agree with me that, when the gas passes into the pipes underground in 
the distributing system, the temperature will be lessened, actual ex- 
periments showing that the average temperature for the year of the gas 
in the distributing system, in a elimate similar to that say of Cincin- 
nati, is about 50° F., so that, even when the volume of gasas registered 
at the station meter is corrected to 60° F., there is still a discrepancy of 
about 10° F., or a loss of about 24 percent. If the gas is registered at the 
station meter at 70° F. or higher, and no correction made, the amount 
of gas unaccounted for, due to the variation in temperature between 
station meter and consumers’ meters would, therefore, be greater than 
the 24 per cent. above stated. Another reason that station meter regis- 
tration should be corrected to a standard basis is in order that one may 
know just what his yield from coal is. For instance, A and B may 
have same style of benches, carry similar uniform heats, and use pre- 
cisely the same grade of coal, and yet A may get 10,000 cubic feet per 
ton, at 70° F. registration, while B would get only 9,740 cubic feet 
registered at 60° F. This matter of temperature of gas as registered at 
station meter will explain many cases of variation of yield in different 
gas works, and would show B why he cannot make as good a showing 
as A, under supposed similar conditions. The figure ‘‘974” was taken 
from ‘‘ Table to facilitate the correction of the volumes of gas at differ- 
ent temperatures and different atmospheric pressures,”’ pages 236 and 
237, ‘‘Chemistry of Gas Manufacture ;” also, pp. 135 to 139 of the 


‘* American Gas Engineer and Superintendents’ Handbook,” by Mr. 
William Mooney. The figures given in these tables are approximately 
correct, and show correction for variations in temperatures, from 40° F. 
to 84° F., and barometric pressure from 28 inches to 31 inches.—Sincerely 
yours, E. H. JENKINS. 





Tue American Gas Company, of Philadelphia, Pa., has been awarded 
the contract for the re-coustructing of the generating plant of the 
Ghuctanunda Gas Light Company, of Amsterdam, N. Y. Under the 
agreement three benches of 6’s, Kloenne—Bredel type, with clinkering 
door at back, are to be installed in a new retort house building, 56 feet 
by 38 feet. The work is to be completed early in the Fall. 





Mr. WILLIAM TRACY, Manager of the Peoples’ Light, Heat and 
Power Company,.of Salina, Kansas, writing under date of the 15th 





will make coal gas next Saturday, having started a fire under the new 
bench last Monday. We now have a first-class works, both gas and 
electric. We have expended in improvements very nearly $10,000, and 
I feel satisfied that the money was well expended here, for everything 
looks favorable for a good business revival in this division of the United 
States.” 





Mr. Henry How anp, one of the projectors on the Long Branch 
(N. J.) Gas Company (it is now a part of the Consolidated Gas Com- 
pany, of New Jersey), died at his home in Long Branch on the morning 
of the 16th inst. Deceased was for many years a prominent hotel owner 
in Long Branch, his most prominent connection in that line having 
been with the old Howland House, which was constructed at his order. 
He was one of the incorporators of the Long Branch and Seashore Rail- 
road, since absorbed by the New Jersey Southern Railroad. He was in 
his 83d year. 





THE executive management named by the Directors of the Welsbach 
Light Company is as follows ; President, W. E. Barrows; First Vice- 
President, Randolph Morgan ; Second Vice President, 8. T. Bodine ; 
Third Vice-President, W. N. Gibbs ; Secretary and Treasurer, Edward 
C. Lee; Assistant Secretary, James Bull ; Manager, Sidney Mason. 





At the annual meeting of the Southbridge (Mass.) Gas and Electric 
Company the officers chosen were : Directors, H. C. Wells, C. A. Dres- 
ser, G. W. Wells, C. D. Paige, H. C. Cady, J. M. Cochran and Jacob 
Booth ; President, H. C. Wells ; Clerk, A. B. Wells ; Treasurer, G.W. 
Corey. It is thought that the new gas plant, the contracting for and 
construction of which are in the hands of Director Cady and Superin- 
tendent Hall, will be completed by October 1st. 





It is reported thata consolidation of the interests of the Pueblo Gas and 
Electric Light Company, the Pueblo Electric Street Railway, the Pueblo 
Light, Heat and Power Company, and the Citizens Light, Heat and 
Power Company, of Pueblo, Colorado, will be completed by Sept. 1st. 





THE contract for the construction of the tank (it is to be of masonry) 
for the new holder of the Bangor (Me.) Gas Company is being carried 
out by Mr. W. N. Sawyer, at his bid of $8,400. 





THE new Board of Directors of the Louisville (Ky.) Gas Com- 
pany is thus constituted: J. M. Atherton, J. B. Speed, John Stites, 
Udo!pho Snead, Geo. W. Morris, Jas. A. Leach, John Marshall, Joseph 
Scheffler and M. B. Wheat. The four last-named represent the share- 
holdings in the Company by the City of Louisville. 





Tue Directors of the Universal Gas Company of Chicago, have 
named the following executive management: President, Clarence 
Buckingham ; Vice-President, William Dickenson; Secretary and 
Treasurer, E. H. Brush. 





THE properties of the Cooperstown (N. Y.) Gas and Electric Com- 
pany were recently sold atauction under foreclosure proceedings. The 
nominal purchasers were Lee B. Cruttenden and James Bunyan, who 
bid $1 over the mortgage indebtnedness of $12,000. 





THE Chicopee (Mass.) Gas Light Company has been adjudged the 
legal successor to the franchise rights and all other properties. of its 
predecessor, the Chicopee Gas Company. 





THE following gentlemen have been named to manage the affairs of 
the Milford (Mass.) Gas Light Company: Directors, C. F. Claflin, 
B. E. Harris. E. L. Wires, J. B. Bancroft, Geo. A. Draper, F. J. 
Dutcher, N. B. Johnson, I. N. Davis, J. E. Walker and L. H. Cook ; 
President, C. F. Claflin; Treasurer, B. E. Harris ; Secretary, L. H. 
Cooke. 





ACCORDING to the report of Mr. William P. Knowles, Superintend- 
ent of the city gas works, of Richmond, Va., the statements in which 
cover the twelvemonth ended December 31, 1896, the quantity of gas 
made was 216,602,800 cubic feet, and the total quantity accounted for 
was 193,191,260 cubic feet, showing a loss on leakage, etc., charge of 
virtually 11 per cent. Of the gas distributed 171,766,600 cubic feet went 
to private consumers, while the use on public account (city buildings of 
all descriptions, street lamps, etc.) was 21,424,660 cubic feet. The send- 
out for 1896, as compared with that for 1895, shows an increase of 
8,082,100 cubic feet. The meters in use number 6,796, and the average 
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illuminating power of the gas was 20.31 can- 
dles. Of the total gas made, 65,192,600 cubic 
feet was coal gas and 151,410,100 cubic feet was 
water gas. Now, quoting literally from Su- 
perintendent Knowles’ report: ‘‘The maxi- 
mum consumption of gas in any one 24 hours 
was on the 15th of December, which was 
997,691 cubic feet. The maximum production 
of gasin any one 24 hours was on the 24th 
of December, which was 1,061,300 cubic feet. 
At the date of last report street mains meas- 
ured as follows : 71 miles 1,292 feet ; laid dur- 
ing the year, 9,886 feet, making a total of 73 
miles 648 feet. There have been put in for new 
consumers 205 service pipes; renewed and 
repaired, 436 of various sizes, in different sec- 
tions of the city; removed 25 street lamps ; 
raised or lowered all stopcock boxesin the city 
to conform to the grade of streets; meters 
repaired and painted, 1,524, of various sizes ; 
mains repaired, 33 of various sizes ; new drips 
put in, 38. The following improvements were 
made during the year: 12 benches of 6's, 
including mouthpieces and lids, were renewed 
in coal plant, at a cost of $2,500. The gen- 
erators and superheaters in water gas plant 
were relined, new copper coil put in large oil 
heater, and automatic engine changed to a 
slide-valve engine. A new steel tar tank 
(about 35,000 gallons capacity) was erected at 
a cost of $575. All the slate roofing was taken 
off and new slate supplied where needed, and 
relaid with copper nails, at a cost of $223. All 
the woodwork to buildings and gasholders at 
the lower works was painted, at a cost of $450; 
210 feet of new conveyer chain and 135 malle- 
able buckets for same were put in the new pur- 
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ifying house, at a cost of $213. During the 
year the 20-inch main was extended from 
Broad and Belvedere streets, west, to Lombardy 
street ; one 10-inch lateral main, from Broad 
street, south, down Lombardy street to Cary 
street; and one 10 inch lateral main, from 
Broad street, south, down Shafer street, to 
Park avenue; thence, south, down Cherry 
street to Cary street These mains were con- 
nected with all the parallel streets as far south 
as Cary street. This improvement has given 
to the consurrers in this district an abundant 
supply of gas, which has been a long-felt want. 
I most respectfully renew my recommendation 
for a new storage holder of 1,000,000 cubic feet 
capacity, to be located atsome convenient point 
contiguous to main feeder. I am gratified to 
be able to report the works in good condition, 
and all improvements which require large ex- 
penditures have been made. It is truly grati 
fying to be able to assure you that the works 
have been conducted with the strictest economy 
In conclusion, I take 
very great pleasure in saying that the officers 


during the past year. 


and employees have been diligeut and attentive 


‘to their duties.” 








AT the annual meeting of the Municipal Gas 
Company, of Albany, N. Y., the usual quar- 
terly dividend of 2 per cent. was declared, and 
the following Directors were elected: Anthony 
N. Brady, Robert C. Pruyn, R.P. Flower, Wil 
liam McEwan, E. C. Benedict, John G. Myers 
and Horace G. Young. 








Mr. JOHN GILMER, for 50 odd years in the 
employment of the Philadelphia city gas works, 
died at his home in Philadelphia, on the 20th 
inst. 








THE new proprietors of the Cambridge (Md.) 
Gas Company have reduced the sales rate on 
illuminating account to $2.25 per 1,000; on 
fuel account the rate is to be $1.50 per 1,000. 





Electric Power Transmission in Cali- 
fornia. 





An exchange states that a contract for the 
transmission of power from the Santa Ana 
Canyon to Los Angeles and Pasadena has been 
concluded between the Southern California 
Power Company and the General Electric Com- 
pany. The amount of power to be transmitted 
at first is 4,000-horse power. The station will 
be located in the Santa Ana Canyon, 12 miles 
from Redlands and about 80 miles from the 
towns in which the electric power will be util- 
ized. The water will be taken from the river 
through canal, flume and tunnel along the side 
of the canyon. Here it will be led into a pipe 
line 2,200 feet long, giving what will be equiv- 
alent to a vertical fall in the water of 750 feet. 
The wheels will be of the impact type, directly 
connected to the generators, of which there will 
be four, each of 750 kw. (1,000-horse power) ca- 
pacity. The maximum line potential will be 
33,000 volts, to which potential the initial volt- 
age will be raised by 12 step-up transformers of 
250 kw. each. This transmission will be the 
longest commercial electrical power transmis- 
sion as yet undertaken, as well as that using the 
highest voltage. At present the longest is that 
transmitting the power of the waters of the Og- 
den Canyon in Utah to Salt Lake City, a dis- 
tance of 36 miles. The Los Angeles transmis- 
sion will be over twice that distance and three 
times longer than has yet been tried with the 


power of Niagara, which to date has only been 
transmitted to Buffalo, a distance of 26 miles. 





The Market for Gas Securities. 
re 

The feature of the week in the city gas share 
market was the proposition of the ‘‘mysterious 
syndicate” to absorb, for cash or otherwise, the 
Shares of the Equitable and New York and 
| East River Gas Companies, with a view to re- 
financing both properties. No doubt it would 
| be a good thing for the promoters, but our ad- 
‘vice to holders 1s to keep their shares, which 
| advice applies particularly to owners of Equi- 
table. In due season the details of the real 
plan under which the consolidation of the gas 
interests of New York City shall be perfected 
will be made known, and under the conditions 





no investors cau make a mistake by holding 
his ownership, nor can any speculator be iu 
error through purchasing at the market figures. 

Those concerned in the gas share market 
should always keep in mind the fact that tie 
key to the whole position is in possesston of the 
Consvlidated Gas Company ; that concern has 
the real value behind it, and its managers and 
controllers have nowl.ing to learn as gas finan- 
ciers from any others uow in that field. Con- 
solidated sold to day at 169, 2401s bid for Equita- 
ble; Mutual is 248 bid; New York and East River 
common is 88 bid, and Standard common is 
108 bid. Brooklyn Union is very strong, at 
117 to 1174. Chicago gas sold up during the 
week to 98}, and opened to-day (Friday) at 98§ 
to 983. Columbus (O.) gas is 78 bid, ex div., 
Baltimore is 574 to 58, and Western, of Milwau- 
kee, has advanced to 76. 








Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Watt St.. New York Cry. 
JuLy 26. 


(> All communications will receive particular attention. 


(@™ The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated.....sseeseseees $35,430,000 100 169% 170 
COMAIO . o dicccccdcccéscesces 500,000 50 195 

SB iccsdeccaseuce 220,000 ‘a 100 , 
Equitable........ceeeceveees 4,000,000 100 240 245 
Bonds, 6S... cccccccccces 1,000,000 1,000 105 
- ist Con. 5’s....... 2,300,000 1,000 114 P 
Metropolitan Bonds... 658,000 ne 108 112 
Muttutal....ccccccsccccccccece 3,500,000 100 248 252 

0 IRE c vcccecceccccce 1,500,000 1,000 100 102 
Municipal Bonds............ 750,000 i aa 
Northern .....0.cccccesscece 150,000 50 85 

= Bonds....... . 150,000 1,000 ad 98 
New York and East River.. 5,000,000 100 88 8314 
Lo Re ee 2,000,000 100 112 114% 
Bonds Ist 5’S.........+++ 3,500,000 1,000 112 113 
* 1st Con. 5's. ....0. 1,500,000 ae 105% 107 
Richmond Co., 8. I......... 348,650 50 50 Pa 
= Bonds....... 100,000 1,000 ? ve 
Standard......cscccccscccces 5,000,000 100 108 110 
Preferred ..........- sess 5,000,000 100 120 122 
Bonds, ist Mortgage, 5°s 1,500,000 1,000 113 116 
VomKere . ccccccvcccccecccccs 299,650 50 130 

Out-of-Town Companies. 

Brooklyn Union .......+++++ 15.000,000 100 117 117% 
- * Bonds (5's) 15 000,000 1,000 113% 114 

Bay State........scsceee-s 15,000,000 50 13% 13% 
” Income Bonds..... 2,000,000 1,000 ‘i 35 


Bostou United Gas Co.-- 


1s SeriegS. F. Trust.... 7,000,000 1,000 90 92 


2d - ” 3,000,000 1,090 7 75 
Buffalo Mutual............. 750,000 100 125 
- Bonds....... 200,000 1,000 95 100 
Central, San Francisco..... 2,000,000 as 95 - 
Chicago Gas Co.........++++ 25,000,000 100 9654 98% 
Chicago Gas Lt. & Coke Co. 
Guaranteed Gold Bonds. 7,650,000 1,000 101 10s 
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eee ecestpecovsccce  2ONRO00 ae 78 80x SCRUBBERS AND CONDENSERS, 
st Mortgage........ sees 1,085,000 ot of. 96 . % 
Consumers, Jersey City.... 2000.00 100 7 77 IRD. Wood & G0, Phila, Pacscrsesen cscs 4 
sea yen see nasi mo pe foes James R. Floyd & Sons, New York City ........000005 sees 156 
Geen ieee eee 1.600.000 po pew 18? Continental Iron Works, Brooklyn, N. Y........ ee 154 
Capital, rota hth ice a : ; = : : “sun.e0e 80 ped Gas Engineering Co., Pittsburgh, Pa... uihae ehepe wees 152 
Bonds (6's)...... 190.000 1080 °s Logan Iron Works, PEIN IN SE chaicbadvendssadwniccndd 156 
Consolidated Baltimor sgutay 1 000.000 ’ 00 ca Riter & Conley, Pittsburgh, Pa............... oceekersenes 139 
ih: Oe , 514 58 | Kirkham, Hulett & Chandler, London, Eng.............. 189 
Mortgage, 6's.......... . 8,600,000 107 107% 
Chesapeake, Ist 6’s..... 1,000,000 * 
Equitable, 1st 6’s....... 910,000 geared deerme 
Consolidated, 1st 5’s.... 1,490,000 fe Bartlett. Hayward & Co., Baltimore, Md............. 153 
ne ES Te a .. 4,000,000 22 a Fred. Bredel, Milwaukee, Wis........... ecdsovevecceseece 2B 
“Con. Bonds...... sees 4,812,000 72% 74 J. H. Gautier & Co., Jersey City, N. J............. . 150 
Equitable Gas & Fuel Co., Parker-Russell Mining and Mfg. Co., St. ‘Louis, Mo.. 180 
Chicago, Bonds........... 2,000,000 1,000 gor. | Adan Weber New York City ...cesscescssesseneeeeeesse. 150 
Fort Wayne ........ eeeeeses 2,000,000 i 83 8&4 
“ Bonds....... ses 2,000,000 a 98 95 TAR AND CARBONIC ACID EXTRACTOR. 
PION. vccsiccncibont sepee 750,000 25 a 145 |G. Shepard Page’s Sons, New York City...........ceee000. 155 
Indianapolis...... ..... seeee 2,000,000 167 168 | R.D. Wood & Co., Phila., Pa....... eecceccecscvegoccccccs JO 
“ Bonds, 6’s...... 2,650,000 x 107. 109 
Jersey City....... oneoapoese 750,000 20 =§=6180 wie AMMONIA CONCENTRATORS, 
Lafayette Gas Co., Ind..... 1,000,000 100 88 90 | Michigan Ammonia Works, Detroit, Mich................ 137 
BODAS «1 +0000 veeeessees 1,000,000 1,000 9 94 |G. Shepard Page’s Sons, New York City ........... ccoses 155 
Louisville............ reeeee + 2,570,000 50 . -: | Gas Engineering Co.. Pittsburgh, Pa............ aees 152 
Laclede, St. Louis.......... 7,500,000 100 303g 80% 
Preferred......... eseee 2,500,000 100 80 83 GAS METERS. 
My geen ae wera — 10146 oe Salen FTG Be ig FBR.) PO vinniccaccsscccccvegs cocc.. 160 
peer ahaa Y = American Meter Co., New York and Philadelphia, coccces 150 
PN a civkbe peatensece 3,000 = +» 100 | tH eime & Mclih Phila., P: 
Montreal, Canada .......... 2,000,000 100 200 elme cllhenny, Ri Saveanensceeesbcnre cocces 300 
D. McDonald & Co., Albany, N.Y............ Seeasas veoces 190 
Newark,N. J.,GasCo....... 1,000,000 142 Nathaniel Tufts, Boston, Mass 158 
Bonds, 6°S ....++....c., 4,008,000 o 128 » Mass...... $0 6h06 penne beibiae 5 
Wow BEOVER....socceccciess. 1000000 % 225 = Maryland Meter and Mfg. Co., Baltimore, Md.... ... voce 188 
Oakland, Oal..........s0s-« . 2,000,000 534 bd Metric Metal Co., Erie, Pa......... cocccccccscocccopee 158 
‘7 Seeds 750,000 Keystone Meter Co. Royersford, Pa.. Soeccoes ccccccoses 188 
Peoples Gas Lt. & Coke Co., Buhl Stamping Company, Detroit, Mich... coves 300 
Chicago, ist Mortgage.... 20,100,00 1,000 es 108 
2d em - 2,500,000 1,000 104 105 PREPAYMENT METERS, 
Peoples, Jersey City........ 500,000 50 1% American Meter Co.. New York and Philadelphia....... 159 
Rochester Gas & Elec. Co.. 2,150,000 50 a John J, Griffin & Oo., Phila... Pa...ccs sesvcccvcccescesces:s 100 
Preferred.......csssss+s 2,150,000 50 88 oi D. McDonald & Co., Albany, N. Y......... cnebenbasteens< 159 
Consolidated 5°s........ 2,000,000 oe 87% 90 Helme & McIlhenny, Phila., Pa.......csccccccscsccsccsces 159 
San Francisco, Cat. ........ 10,000,000 100 94 9444 . 
St. Paul Gas Light Co...... 1,500,000 100 79 #81 GAS AND WATER PIPES. 
ist Mortgage, 6’s........ 650,000 84 87 | Ohio Pipe Co., Columbus, Ohio............. borane doves 157 
Extension, 6'S........... 600,000 i -. |M.J. Drummond, New York City............. sash an 
General “abit 5’s.. 2,400,000 : 88 90 | R. D. Wood & Co., Phila., Pa,..........00 sandeseaeh pooes eae 
Washington, viviinwe ms py . ee os Warren Foundry and Machine Co., New York City.,.... 157 
weet an, D. Cos sssseare 4,000,000 100 76 r Donaldson Iron Co., Emmaus, P&.... secccccscscscseccseces 157 
Bonds, 5's ..... i..ee0. 3,556,000 : 98 100 
Wilmington, Del............ 550,000 50 200 22 PIPE CUrrERS, 
The Anderson Pipe Cutter Co., Marlboro, Mass........ 139 
Advertisers’ Funder. STEAM BLOWER FOR BURNING BREEZE. 
H. E. Parson, Brooklyn, N. Y......-ss00: ecearenendesieye . 147 
GAS ENGINEERS. GAS Geass. 
: Page | Penn Gas Coal Co., Phila., Pa..........005+ covcccccccccess 140 
Wm. Henry White, New York City,............065 eoseess 156] Perkins & Co., New York City ...........0.:. ddénvenesess OS 
Fred. Bredel, Milwaukee, Wis.........sesesseeees seeeesees 140] Despard Gas Coal Co., Baltimore, Md.......... seescccees 149 
Geo. R. Rowland, New York City............sseesesseses 155 | Westmoreland Coal (o., Phila., Pa...........ccceeeeceeee 149 
The Western Gas Construction Co., Fort Wayne Ind.... 146] Berwind-White Coal Mining Co., New York and Phila, 148 
Humphreys & Glasgow, New York City.........sse00.... 142 | Althouse & Kennedy, Phila., Pa.................. soneenes Ome 
American Gas Co., Phila., Pa.. .. 0 .....cescecees Saduvese OD 
David Leavitt Hough, New York City.............esee05: 157 CANNEL COALS. 
Economical Gas Apparatus Construct'n Co.,Toronto,Ont. 155 | perkins & Co.. New York City .... .......000 piideseneQll 
Althouse & Kennedy, Phila., Pa......-...ceseescees »étieee) DD 
PROCESSES. 
Bartlett, Hayward & Co., Baltimore, Md.......... soeness 158 GAS ENRICHERS. 
United Gas Improvement Co., Phila., Pa......... arian 145 | Standard Oil Co., New York City .............. ehunds 149 
Burdett Loomis, Hartford, Comn............... soveceeeeee 154] The Sun Oil Co., Pittsburgh, Pa.... eee ‘ave BO 
National Gas and Water Co., Chicago. Ills. __......... 147 
Economical Gas Apparatus Construct’n Co..Toronto, Ont 155 COKE. 
The Western Gas Construction Co.. Fort Wayne, Ind. 146 | p; " 
hensteyed Ged eekly ............., 1a Pittsburgh Gas and Coke Co., Pittsburgh, Pa ........... 137 
GAS WORKS APPARATUS AND pceerapel nagar asec 
CONSTRUCTION. Co. M. Keller, Columbus, DO cicids Ce eervecesessseesene 149 
James R. Floyd & Sons, New York City....... et 
Continental Iron Works, Brooklyn, N. Y........ssess00s. 14 CONVEYING MACHINERY. 
Deily & Fowler, Phila., Pa. ............... sees seveeeees.. 156] C. W. Hunt Company, N. Y. City .......... seeseecesceee 1838 
Kerr Murray Mfg. Co., Port Wayne, Ind ...... ocevess 132 
Stacey Mfg. Co., Cincinnati, Ohio................ceeeecees 155 GAS GAUGES. 
Bartlett, Hayward & Co., Baltimore, Md.............005. 153 | The Bristol Co., Waterbury, Conn..... LcpedbG hs auNep snanotie 
Davis and Farnum Mfg. Co., Waltham, Mass............. 152 
BR. WD. Week © Ooi, PRM, Pe iccc sciicc ccc ccccce S846e0 184 GAS GOVERNORS, 
met yer Company: How York City.....4. sereeeeeees 1M Connelly Iron Sponge and Governor Co., New York City 147 
WL, PE WER cn iincccs cicccccccs sbbeeenac 140 
United Gas Improvement Co., Phila, Pa..... 145 Isbell-Porter Co., New York City..........sceeeeeeee vese Sue 
“ : eae Kreg <. e Ths Wikider Mile. Os., PRBA., PO .c esses ccscrccccssecescsss UO 
Bertin Iron Bridge Co., East Berlin, Conn................ 142 R. D. Wood & Co Phila Pa 154 
National Gas and Water Co., Chicago, Ills.............0.. 4 ea - Ma eae eee oe ae 
Economical Gas Apparatus Construct’n Co., Toronto, Ont. 155 ks 
The Western Gas Construction Co., Fort Wayne, Ind.... 146, S#iF-SEALING MOUTHPIECE DOORS. 
Humphreys & Glasgow, New York City.................. 142 | Isbell-Porter Co., New York City........ Ceccesecovececes . 154 
Gas Engineering Co., Pittsburgh, Pa...............s..... 152 | Continental Iron Works, Brooklyn, N.Y.........sseeseee0 154 
American Gas Co., Phila., Pa. ..........scsseeeeeeseeeess 140} G. Shepard Page’s Sons, New York City........+.sseeeees 155 
Logan Iron Works, Brooklyn, N. Y.........ccsececeeseees 166} Logan Iron Works, Brooklyn, N. Y.....scsccsseseesecees 156 
Riter & Conley, Pittsburgh, Pa...........scccescsecsseces 189 | R. D. Wood & Co., Phila., Pa. crscccsccccccccccccccccccccs 154 











CEMENTS. 
C. L. Gerould & Co., Mount Vernon, N.Y....... ececcsccse 180 
RETORTS AND FIREBRICKS, 
J. H. Gautier & Co., Jersey City, N. J........ceeeee coe |= 
B. Kreischer & Sons, New York City............. sone ceet 150 
Adam Weber, New York City.......... — sescceccvccece 150 
Laclede Firebrick Mfg. Co., St. Louis, Mo......... ceveces EO 
Cyrus Borgner, Phila., Pa........cccccsccece oessereee cove 100 
James Gardner, Jr., Pittsburgh, Pa.........66. see coos 100 
Henry Maurer & Son, New York City.........seeeeeeeees 150 
Baltimore Retort and Firebrick Co., Baltimore, Md..... . 150 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 150 
Brooklyn Firebrick Works, Brooklyn, N. Y........+++++. 150 
F. Behrend; New York City...... Seceeesseus Prey tte. sien. ae 
INCANDESCENT GAS LAMPS. 
Welsbach Commercial Co., Phila., Pa.......sseseeeees oe. 144 
THORIUM. 
The Roessler & Hasslacher Chemical Co., N.Y. City..... 138 
MICA GOODS. 
The Mica Mfg. Co., New York City......0. seeeeseeee vee 187 
BURNERS. 
OC. A. Getrorer, Phila., Paicesssccccccccvescccccssccecsccees 154 
Theo. Clough. Dobbs Ferry, N. Y......ceseccceseecceeess i 
LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn.... ........ 188 
GAS BAGS. 
Peerless Rubber Mfg. Co., New York City......... conses 1 


PURIFYING MATERIALS. 


Connelly Iron Sponge and Governor Co., New York hes 147 
Greenpoint Chemical Works, Brooklyn, N.Y..... cooee 1G 
Henry W. Douglas, Ann Arbor, Mich .........0.-..000- 147 
EXHAUSTERS. 
The P. H. & F. M. Roots Co., Connersville, Ind ... .... 141 
Isbell-Porter Company, New York City...........sssee00+ 154 
Connelly Iron Sponge and Governor Co., New York City 147 
VALVES. 
Ludlow Valve Manufacturing Co., Troy, N. Y. ........+. 146 
Chapman Valve Manufacturing Co., Boston, Mass....... 146 
Ri D. Weed & Oo.. FRRR, PRs occ csccvcrcescee dessosdveces: U6 
Continental Iron Works, Brooklyn, N. Y.......... ‘uot ee 
The P. H. & F. M, Roots Co., Connersville, Ind. bécesceees 141 
Isbell-Porter Co., New York City... ......seesccscceeeess 154 
The Western Gas Construction Co., Fort Wayne, Ind.... 146 
ELECTRICAL APPARATUS. 
Wm. Henry White, New York City ........seeesceeeseees 155 
GAS ENGINES. 
Otto Gas Engine Works, Phila., Pa..........sseeeseeseees 120 
The American Gas Engine Co., Phila., Pa eevecscers 151 
Backus Water Motor Co., Newark, N. J.....++++- eikeesas 97 
ENGINES AND BOILERS. 

The Hazelton Boiler Company, New York City...?...... 138 
W. G. & G. Greenfield, East Newark, N. J......... eocnee, 
PURIFIER SCREENS. 

John Cabot, New York City........ eeevececocece eocee 138 
GAS STOVES. 

American Meter Co., New York and Philadelphia . 143 
Maryland Meter and Manufacturing Co., Baltimore, Md. 158 
Keystone Meter Co., Royersford, Pa........... coocvécoee MOO 
A. Weiskittel & Son, Baltimore, Md..........+++. ..1011 
Detroit Stove Works, Detroit, i ec 878 
GASHOLDER TANKS. 

J. P. Whittier, Brooklyn, N. Y (abed aces ive e0seeent GOD 
GASHOLDERS. 


Bartlett, Hayward & Co., Baltimore, Md..........e+e00+4 153 


Continental Iron Works, Brooklyn, N. Y.........0+0+.... 154 
Deily & Fowler, Philadelphia, Pa. _...... sea veieodnte cose 156 
Davis & Farnum Mfg. Co., Waltham, Mass........... owas Te 
Kerr Murray Mfg. Co., Fort Wayne, Ind............+00+. 152 
Stacey Mfg. Co., Cincinnati, Ohio...... escorcsedcoccceten SOD 
R. D. Wood & Co., Philadelphia, Pa......... seesseee--- 154 
Logan Iron Works, Brooklyn, N. Y.... ...ssesessseeees. 156 
Riter & Conley, Pittsburgh, Pa.......cscceesscceecceseves 139 
GAS SECURITIES, 
Gustavus Maas, New York City.............. cccccccecees JOG 


Marquand & Parmly, New York City..........sesceesee. 187 
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BOOKS, ETC. 


Scientific Books...........+++ Seoceccccece eoeces Evccccococes 157 
Field’s Analysis............ ceccoveses devcccee ccccccescces 148 
BOGS OF GOS CNN cvs civivccesccvcs Coeecccccccvcces 149 
Directory of Gas Companies............+5+ eocccccccceses Ie 
Practical Photometry............ ecrcccccocccccccsecocccs MMO 
Coal Tar Genealogical Tree...............esseees Seevccece 148 
Management of Small Gas Works ....... erecccceccescces 142 
Handbook on Gas Engines .......0...eseeeeees enpaensecas 158 
Gas Flow Computers ........cscecesees Ketheee ddaccscecece Dee 
Hughes’ “Gas Works”’........... aces sodevcasddodeesccoee 146 








WANTED, 


Position with Gas Company. 
Address 
Cc. W. BUTTERWORTH, 
1152-4 Rockford, Ills. 








Fosition Wanted 


As Superintendent of Coal Gas Works, 


by an all-round man. Is master of all details in the manu- 
facturing and distributing departments. Best of references. 
Address 

1153-3 “F. W.,” care this Journal. 














Position Desired 
As Superintendent of Gas Works or 
Gas and Electric Light Works, 
; By a man 34 years of age. Sixteen years’ experience in tne 


manufacture and distribution of Coal Gas as Supt., and four 
years in the Electric line. Thoroughly competent to take 


charge of any plant, separately or combinea. A practical | Telephone, 


mechanic, and understands the erection of gas plants and 
everything pertaining to the business. Not afraid of work. 
a no object until ability is proven. Rest of references. 

1102-tf Address ‘‘ M. E. J.,”’ care this Journal. 








Receiver’s Sale. 








The undersigned Receiver of the late firm of William H. | 


Berry & Co., of Woodbridge. N. J., will sell on the premises 
of the late firm, at Woodbridge, Middlesex County, N. J,, 
the entire plant of said late firm, on Thursday, August 12, 
1897, at 2 p.m. The property to be offered for sale consists 
of the land and buildings used for many years by the firm 
in carrying on the firebrick business, together with the 
presses, moulds, wheelbarrows, tools, clay, sand, office fur- 
niture, safe, and all other personal property ; also, a large 
stock of firebrick, the goodwill and firm name of the late 
firm of William H. Berry & Co. 

The attention of the trade is particularly called to this 
matter. Particulars and conditions of sale will be made 
known at the time of sale 

EUGENE VANDERPOOL, 
Receiver, Newark, N. J. 
OSCAR KEEN, Counsel for Receiver, 
July 6, 1897. 








WANTED, 
An 8-Foot Station Meter, 


Second-hand, but in good condition. Address 
1146-tf “METER,” care this Journal. 


Hor Sale. 


A Small Gas and Electric Light Plant, 


in a Soutkern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 











| 


“MARQUAND & PARMLY,! © 0 





FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 
Mouthpieces and Lids, for four Benches of 5’s | 
and for one Bench of 8 retorts. 


Two Coolers, or Air Condensers, each of 150°000 | 
cubic feet capacity. 


| NO EXTRA LABOR OR 
OPERATING EX- 


Not Ex- 
pensive. Write to 


Multitubular Condenser, chell, 36 in. diameter, with 
98 2-in. tube-<, 10 ft. 6 in. long. 


D-Shaped Tar Extractor, 8 ft. long, 1 ft. 6 in. deep. 


Scrubber, 48 in. diameter, 11 ft. 9in. high. Three man 
holes, 11 in. by 15 in. 


S-inch Center Seal. Four Purifiers, 8 ft. x 6 ft. 


KEY CITY GAS Co., 
1119-tf Dubuque, Iowa. 











Peerless Patent 
Improved Gas Bag 








| 
} 
| 
| 
| 
| 


GAS COMPANY SEGURIRIES 


A SPECIALTY. 





Brooklyn, 
Columbus, 
Consolidated of New Jersey, 
Detroit, 
Madison, 
Milwaukee, 
Grand Rapids, 

New York, These Gas Bags are used to stop the flow of gas while re- 

Syracuse, pairing or making alterationsin gas mains. There have been 


numerous cases of workmen being badly injured, and some- 


St, Paul. times fatally, by the escape of gas resulting from the burst- 
ing of a bag, and our patent improvement is designed to 
obviate such calamities. The indicator A shows unerringly 
when the has been ge | Sap nese to pack the main, 

CG U STAV iJ SN M AA Ss, and when the pumping should stopped. Our Bags are 
made of a rubber stock especially prepared to admit of great 

pe ger ny == resist = action of = Gases, a —* 

and other residuum in the mains, an ey are made wit 

26 Broad St., N. Y. lapped joints, which adds greatly to their strength. 


2137 Cortlandt. 











3-in. Ges Bag, each, $0.60 12-in. Gas Bag, each, $5.00 

= — 4“ “ s “ 80 16 “* rr “ 8.25 
5 wo“ “ “ 1.05 20 a ow oe 12.00 

6 oe “ “ 1.75 24 “ wo “ 17.00 

ae 68 “ 27.50 


The Peerless Rubber Mfg. Co, 


160 Broadway, New York. 16 Warren St., N. Y. City. 


Members New York Stock ~Pittshurgh Gas & CokeCo, 


Exchange. | MANUFACTURERS OF 
| Otto-Hoffmann Retort Oven 


COKE, 


Our Mica Chimneys Coarse or Fine, Hard or Soft. 
AN IDEAL COKE FOR WATER GAS. 


For Welsbach Lights. Works on Monongahela River. 


Shipping Facilities by River and Rail. 
ARE THE } 


BEST IN THE wortp, Stes Oflce, 311 Lewis Bldg., PITTSBURGH, PA. 


ee 


























@=em 


t | * 
“asd Discus. |The Gas Engineer’s 


ee | 











2 Pl Micasrmithse, 
| 


E 
MICA CHIMNEY. | 

88 Fulton Street, | 
Etched nnye to | 


er. N. Y. City. 





By JOHN HORNBY, F.1.C. Price, $2.50. 


A. M. CALLENDER & CO.,, 32 Prinz Sr., N. Y. City 








For Sale—One Set of Purifying Boxes. 


Made by the Continental Iron Works (Thos. F. Rowland). 


Dimensions: Length, 27 feet; width, 13 feet; depth, 3 feet. Material : 


Boxes, cast iron; covers, wrought iron. Two carriage runs overhead, one for two boxes. Connections, 16-in. cast iron pipe, with Center Seal. 


A building 68 feet by 38 feet inside in the clear will take these boxes. 
or will take a contract to erect them in the building of the purchaser. 
opportunity. Any bona fide customer may see boxes at present location in a New England city by application to 


1155-4 


The boxes will be shipped in pieces to be erected by the purchaser, 
Any gas works needing the boxes at once will do well to take this 


“GAS ENGINEER,” care this Journal. 
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cuuncws Taaves speciaty, ‘The Pioneer Vertical Water-Tube Boiler of the World 
a THE HAZELTON OR PORCUPINE BOILER. 


After Sixteen Years of Active Service in all the Principal Industries, 
this Boiler has Proven Itself Superior to all Others in Economy of 
Fuel, Durability, Safety and General Efficiency. 


NO EXPLOSIONS OR ACCIDENTS OF ANY KE.ND. 











x >\ 


553-557 West Thirty-third Street, New York, 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Circulars. 


Correspondence Soliciteé, 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 
Golo: Aisa isin St New Yorn,” GEN'I Office, 716E. 13th St., N.Y., U.S.A. 



































BRISTOL’S 
RECORDING 


PRESSURE HEADQUARTERS FOR 


Sy, GAUGE. 
For continuous 
i records of 
ies Street 
ies Gas Pressure 
* j Simple in Con- 
struction, Accur- 
4 ate in Operation 
Low in Price. 
Fully Guaranteed. Send 
for Circulars. 


The Bristol Co., 
waster co. The Roessler & Hasslacher Chemical Co., 


THEO. CLOUCH, 100 WILLIAM STREET, NEW YORK. 



































(Established 1870.) 


SOLE MANUFACTURER OF THE Patent Lava Gas Tips. Practical Hints 





Trade Mark Trade Mark 
® . UNIFORMITY ON THE CONSTRUCTION AND WORKING OF 
Maxim&Glough Adjustable bas Burners GUARANTEED. Regenerator Furnaces, 
ALL SIZES 











wt Mwater Gas | | AND SHAPES. ff | By Maurice Granam, C.E. 
Water Gas a Specialty. | oa 1 | | ao — 
. M STEWARD MFG. COo., rice, cade 








THEO. CLOUGH, - - Dobbs Ferry, N.Y. * CHATTANOOGA. TENN. A. M. CALLENDER & CO., 32 Pine Street, N. Y. 





i acter ttre 


crtatestr IMPROVEMENT IN GAS LIGHTING 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 
or low pressure in the supply. 
WELSBACH LIGHTS are fully controlled, and the governors soon pay for themselves by preventing the breaking of 
manties and chimneys. Thousands are already in use. a eee may be given to the Welsbach Co., or sent to ourselves. . 


THE WILDER MANFG. CO., - - 818 Cherry St., PHILADELPHIA. 
©9000 0000 0000 000020088000 0008000000 00000000 000000008000 0008 00080080888 





























G. : a ae La AMS 65 Ere | GO - STRONG. 
— +| COKE CARS for Gas Works, DURABLE. 
i TIP CARS for Carrying Ashes, | LIGHT. 
a CHARGING CARS for Bringing Coal | Pape 
from the Storage Bins to Boiler oceiew 
Room and Retort Houses. CRAP. 
INDUSTRIAL RAILWAYS see rg 
<4 Specially designed for handling material in and around Price, $1. 
= Gas Works, Coal Yards, Factories, Etc., Etc. A.M. Callender 
Before you forget it, send for a copy of our new, 40-page, illus- & Co., 
¢ = = sis : NO958 trated Catalogue, No. 9703, fully describing this Industrial Railway. 82 Pine st., 
No. 958 Copyright, 1895, by C. W. Hunt 45 Broadway, N . ¥é City. N. ¥. City. 
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THE Patent “Standard” Washer-Serubber 


(U.S. A. Patent, No. 486,927 of November 29, 1892.) 


As in use in most of the principal Gas Works in Great Britain and on the Continent of Europe. 


THE FOLLOWING ARE SAMPLES OF TESTIMONIALS RECEIVED, VIZ.: 
From MR. A. C. McMINN, Engineer at Kensal Green Station of The Gas Light and Coke Co. 


“T have had No 2 Washer at work and find it as satisfactory as No. 1. I am sending to-day certificate for 
final payment.” 


From MR. W. R. CHESTER, Engineer to the Nottingham Corporation. 


“The Washer fitted at Basford last year with your new Patent Wood Segments, works well, and I am quite 
satisfied with it. I propose to have each vessel converted to wood segments, as the iron ones wear out.” 


FOR PARTICULARS AND ESTIMATES APPLY TO 


KIRKHAM, HULETT & CHANDLER, Limited, 


PALACE CHAMBERS, WESTMINSTER, ENGLAND. 





“— 
= 


RITTER & CONLEY, PITTSBURGH, PA. 


GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers. Scrubbers, Oil Tanks, Smoke Stacks. 


STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WoORK OF EVERY DESCRIPTION. 

















For Cutting Cast, Wrought H. BEHRE ND. 


Iron, Gas & Water Pipes. 
, THE ANDERSON PIPE CUTTER 


NY, Manufacturers, German (Stettin-Didier) Clay Gas Retorts, 


Mey) 293 Lincoln St., Marlboro, Mass 
y N.Y. Office, 135 Greenwich at BLOCKS, TILES, FIREBRICKES, FIRE CEMENT, 


C. H. Tucker, Jr., Manager 


atent Cutter 


THE ANDERSON spay Link 


Made in all sizes, 









SOLE IMPORTER OF THE CELEBRATED 


ALD 
102 Milk Street, Boston, Mass. 10 & 12 Old Slip. New York. 


WALDO BROS.. "| Stettin ‘‘Anchor” & “‘Eagle’ Brand Portland Cement 











Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
CAS-FLOWN °% yds. long, for any pressure from 0.01 to 10.0 inches of water, and any specific gravity from 0.40 to 1.00. 


; COMPUTER. 
Ps 


any pressure is at once seen. 


any diameter is at once found. 
4. Any suitable combination of the different factors of any problem, under all possible cond 
tions, may be immediately found. 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $5.00, per Registered Mail. 
For sale by 














2. When the required discharge and the length of pipe are given, the diameter corresponding to 


: 3. When the required discharge and the length of pipe are given, the pressure correspondiug to 


A. M. CALLENDER & CO., 32 Pine St., N. Y. City. 
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AMERICAN GAS COMPANY 


Owns, Operates, Buys and Leases Gas Works. 








Undertakes all Kinds of Construction Work, Especially for the Manufacture of Gas from Gaking Coal. 





BASTEHERN AGENTS FOR 
FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 





Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 
Machines, Ammonia Plant, Coke Conveyers, etc. 


APPARATUS BY WHICH COAL CAS CAN BE BROUCHT UP TO 22 or 24 CANDLE POWER, MAKING 
A WHITE LICHT THAT WILL BURN WITHOUT SMOKINC. 





222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. : 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 







No. 118 F'arwvell Awenue, - - Milwaukee, Wis. 


Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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P. H. & F. M. ROOTS Co. 


Beg to announce they have completed arrangements by which the 


AMERICAN GAS COMPANY, 


222 SOUTH THIRD STREET, = PHILADELPHIA, PA.,, 

























ane 


Become their Eastern Agents, and will have exclusive control of the territory, embracing New York, New 
Jersey, Pennsylvania and New England, for the sale of Exhausters and kindred machinery. The New York 


Office will be continued for the sale of the Roots’ Blower. 








New Design This Design “s 
of is Used | | 
Direct for all 
Connected Exhausters 
Engine from 
and No. 7 
Exhauster to 
on Same No. 10 
Sedplate. Inclusive. 














Write for Illustrated Catalogue. 
Estimates submitted on application. 


P. H. & F. M. ROOTS CO. 


Commnersville- Indiana. 





New York Office, 109 Liberty Street. J. B. STEWART. Manager 
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CHAS. M. JARVIS, President. BRR K. FIELD. Vice-President. GEO. H. SAGE. Secre’ary. FRANK L. WILCOX. Treasurer. 


%& BERLIN [RON BRIDGE CO. 


Engineers, Architects, and Builders of Iron and Steel Structures. 
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The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss Roof designed and built by us for t' e 
Providence Gas Light Company, at Providence, R. I. The building is 40 ft. in width by 100 ft. in length, the side walls being of brick 
and the roof being entirely of iron—that is, iron trusses and iron purlins covered with corrugated iron. The building 
is ventilated by our Improved Ventilators, extending the full length of the roof, with side shutters opened and 
closed by cords from the floor. No woodwork is used in any way about the construction of the building. 





Write for Illustrated Catalogue. 


Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 














ALEX. C. HUMPHREYS, M, E.,. ARTHUR G. GLASGow, M.E., 
BANK OF COMMERCE BUILDING, CABLE ADDRESS, 9 VICTORIA ST., 
(31 NASSAU STREET.) LONDON & NEW YORK, LONDON, S. wW., 
NEW YORK. “HUMGLAS."* ENGLAND. 


HUMPHREYS € GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 


WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C. Jd. R. HUMPHREYS. 
Frice $1. 


A. M. CALLENDER & CO., No. 32 Pine Street New York. 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863, 


NEW YORK AND PHILADELPHIA, 
CHICAGO, — ST. LOUIS, 
SAN FRANCISCO. 
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PUBLIC LIGHTING TABLE. 












































AUCUST, 


1897. 


‘Table No, 2. 
Table No. 1. NEW YORK 
FOLLOWING THE CITY. 
MOON. ALL NIGHT 
LIGHTING. 


| 





Day or WEEK. 


Extin- 


Light. Extinguish Light. } onal. 


el Aa, 
10; : 
10 

10 |: ‘ 
10 | 3.; 
10/13: 
10 | 
10 

lo 
10/3 
10 


Sun. 7.40 PM 4.00 AM 
Mon.| 2! 7.40 4.00 
‘Tue. | 3: 8.30 +00 
Wed. 9.00 4.00 
Thu. | 5 9.40 FQ 4.00 
Fri. ) 10.30 4.00 
Sat. | 711.20 4.00 
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Sat. (28) 7.10 20 —s || 6.30 | 4.20 
Sun. 29) 7.00 30 & 4.20 
Mon. 30 7.00 30 * 4 20 
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TOTAL HOURS LIGHTING 
DURING 1897. 











| Sega SS 





| 
By Table No.1. | By Table No. 2. 


5. ute, 


Hrs. Min Hrs. Min. 
January ....233.00 | January. ...423.20 
February. ..187.20 | February. ..355.25 
March... ..202.00 | March... ..355.35 
April.... ...170.40 
May 163.00 | May....... 
June ......140.40 June 
ae 151.40 July.......5 
August ... 167.30 | August ....28 
September..174.40 | September. .3: 
October... .200.00 | October .... 
November.. 205.20 | November ..401.40 
December. . 220.10 | December. .453.45 











Total, yr. .2216.00 | Total, yr...3987.45 
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To Whom It May Concern. 


—— i 


WE have learned that the makers of the “Sunlight” lamp 
assert that there has been a decision in the English Courts 
which saves them and their customers from liability as infringers 
of the Welsbach patents. 


We assure the public there is no decision of any Court, in 
England or elsewhere, that directly or indirectly warrants the 
statement or inference that the lamp sold by the Sunlight Incan- 
descent Gas Lamp Company of America is not an infringement 
of the Welsbach Light as made under the American patents, of 


which the Welsbach Light Company is sole and exclusive owner. 


NOTICE is hereby given to all PURCHASERS and USERS 
of the so-called “Sunlight” lamp that suits will be brought 
against them for DAMAGES for INFRINGEMENT of the Letters 
Patent of the Welsbach Light Company, and will be prosecuted 


vigorously. 


WELSBACH LIGHT COMPANY. 
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The United Gas Improvement Company 








DREXEL BUILDING, PHILA., PA. 


Originators and Builders of the 
Standard ouble Superheater |,owe Water (as Apparatus. 
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GULF oF MEXICO 

















SHADINC INDICATES STATES IN WHICH HAVE BEEN BUILT THE STANDARD DOUBLE 
SUPERHEATER AND JUNIOR LOWE WATER CAS APPARATUS. 





UPWARDS OF 215 SETS INSTALLED TO JANUARY 1, 1897. 


ELEVEN PLANTS NOW IN PROCESS OF 


CONSTRUCTION. 





=> 


Builders, Lessees and Purchasers of Gas Works. 





Pamphlets, Plans and Estimates Furnished. 
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Selected Over 





WM. HENRY WHITE, 


EASTERN MANAGER, 
32 Pine Street, New York. 


The Western Gas Construction Co 


All Competitors 


The Milwaukee Gas Light 
Company 
in February, 1896. 


2,000,000 Gu. Ft. Gapacity. 


During 11 months’ steady operation has 
been continuously producing better results 
under all working conditions than were 
guaranteed in competition. 

Our record sells our Apparatus, whe ther 
Water Gas or Coal Gas, Purifers, 
Valves. Gas Engines, or anything else 
we build. 


Fort Wayne, 
ey Indiana. 








HE 


LUDLOW VALVE MFG. C0., 


MANUFACTURERS OF 


VALVES, 


Double and Single Gate, 4 in. to 72 in., outside and 
inside Screws. Indicator, etc., for Gas, 
Water, Steam, Oil and Ammonia. 
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Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Hydrants. 


OFFICE AND WORKS: 


938 to 954 River St., & 67 to 83 Vall Av. 
TROY N.Y. 





| CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ete. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Treasurer's Office, 72 Kilby &112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Lonis Office, L M. Rumsey Mfg. Co., 810 North Second St. 





( 


-—— GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. 














‘The Gas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.I.C. 
Price, $2.50. 














J. P. WHITTIER, 


70 Rush St., Near Division Ave. Brooklyn, N. ¥. | 4¢™-CALLENDER & CO., 22 Tine Street, N.¥. Cir 











HUGHES’ “GAS WORKS,” 


Their Construction and Arrangement, 


| 
} 
| 


And the Manufacture and Distribution of Coal Gas. 


Originally written by SAMUEL HUGHES, C.E, 
Rewritten and Much Enlarged by WILLIAM RICHARDS, C.E. 


Eighth Edition, Revised, with Notices of Recent Improvements. Price, $1.65. 





A. M. CALLENDER & CO., No. 32 Pine Street, N. Y. City. 
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NATIONAL GASax7 WATER Go., 


218 La Salle Street, Chicago. 
Builder and Operator ofr Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus, 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 
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Plans and Estimates Upon Application. 





IRWIN REW, President and Treasurer. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELIVY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 99 y> ) purllying 
TRON SPONGE. substitute for lime. We guarantee a large saving, both in cost of material and labor. 














AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT IS THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves:formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0, No. 357 Canal St, New York. 


Practical Photometry. | DOUGLAS’ FERRIC OXIDE IRON MASS 


| For G 
A GUIDE TO THE STUDY OF THE) as Purification 


Is a superior natural Hydrated Oxide of Iron. 
MEASUREMENT OF LIGHT. Will give a higher purification per bushel than 


By William J h ,| any other material. We ship the pure Oxide 

y oseph Dibdin of Iron, containing no sawdust, thus effecting 
Price, $3.00. a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 








For Gas Purification. 


Acts immediately, and more efficiently 
than any otner purifying agent 
now in use. 


A. M. CALLENDER & CO., 


32 Pine Street, N. Y. City. | . Full information, with references to many users, and prices 


| delivered in any locality, furnished on application to 
JOHN SCHRIEVER, Manager. 
Supt.Ann Arbor H 
| HW. Douglas ( a Ann Arbor, Mich. Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 


BOOKS.  Parson’s Steam Blower, 


OR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZ! 
pete } siemens, thekiine: an R OTHER WASTE MATERIAL. 


vom meee 'PARSON’S TAR BURNER. 


TREATISE ON THE COMPARATIVE FOR UTILIZING COAL TAR 48 FUEL. 
COMMERCIAL VALUES OF G4S | DARSON’S AIR JET TUBE CLEANER. 


LEANING BOILER TUBES. 
By Davm A, Granam. §8vo., Cloth. Price $8. viesaing 


These devices are all first-class. They will be sent to anv responsible party for trial. No saie 
Orders for these books may be sent to this office. unless satisfactory. Meanufactured by the WATERTOWN STEAM BLO-VER COMPANY 
A. M. CALLENDER & CO., 


vun fe. x.y.orr) H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 




















used by the largest gas companies in the West. Greenpoint Chemical Works. | 


















ae 





rt 
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JAMES D. PERKINS. BD E R K I N ‘ay eK Cc oO x F. SEAVERNS. 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Clinch Valley, ThackersLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


Shipments from New Work. Philadelphia. Baltimore and Norfolk. 


BERWIND-WHITE COAL MINING COMPANY'S 


































Ocean Westmoreland Gas Coal. 


Offices : STRIGTLY High Grade..... 
Carefully prepared. 


For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 


FIELDS ANALYSIS 


Eor the Wear 1896G. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-eighth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, Sec. & Cen. Manger. of The Cas Lt. & Coke Co., London. 
"Price, $5. For Sale by 


A.M. CALLENDER & CO., - No. 82 Pine Street, N. Y. City. | 





‘Washington Building, New York. 

















Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


' GHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number «* copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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GAS ENRICHERS. 





GAS COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


CO FE. 
MINES, - - Clarksburgh, Harrison Co., West Va. 
WHARVES, - = Locust Point, Baltimore, Md. 
OFFICE, - - ~ 44 South Street, Baltimore, Md. 


ROUSSEL & HICKS, sense. BANGS & HORTON 
71 Broadway, N. Y. 60 Congress St., Boston. 


ALTHOUSE & KENNEDY, 


Reading Terminal—Philadelphia. 


“Shaner, Westmoreland, Pa. 


HIGH GRADE GAS COAL 


AND 


KENTUCKY CAN NELS. 


REPRESENTED BY 


THOS. N. MORDUE, No. | Broadway, N Y 


KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Sim Durable. Will 
Crush = Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Cu , 
Columbus, Ind. 
Correspondence Soiicited. 


GREENOUGEH’S 


“DIGEST OF GAS CASES,” 


Frice, $365.00. 
































This is a valuable and important work, a copy 
of which should be in the possession of every gat 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has eve: 
been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent i 


— THE — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened == Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 





EDMUND H. McCuLLouaa, Prest. Cuas. F. GODSHALL, Treas. H. C. ADAMS, 


THE WESTMORELAND GOAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J.. 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-knowr 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas 
giving qualities, and in freedom ‘.cm sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 














Ae M. CALLENDER & CO... 32 Pine St., N.\ 











Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 





GAS NAPTHA. 





Correspondence Solicited. 


GAS OIL. 


26 Broadway, New York Citv, 











Toledo, O., and Pittshnpnureaen, Pa. 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICB. 





Established 1858. Incorporated 1890. 


Cuas. E. Grecory, a Davin R. Day, V.-Prest. & Treas. 
. ABERNETBY, Sec. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


2=ea 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 














=a __— 


Cround Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 


2a —_— 


SOLE MANUFACTURERS OF THE 


FLEMMING CENERATOR GAS FURNACE 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 
CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 











Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
Manufacturers of ¢ FIRE BRICK * 
RETORT SETTINCS 

Water Gas Cupola Linings, Fire Clay, Etc. 

Exciusive Agents for 

The Mitchell Half-Depth Regenerativ; Furnace. 
Phis is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half-Depth 


Regenerative Furnaces for Benches of 8's, 7’s, 8’s or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


EF? line St., St. Louis, Mo. 


Adam Weber, 


Proprietor, 


.|Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. Jd. 


Office, 633 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts. 








ESTABLISHED IP 1845. 


B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Gas Retorts, 


TILES, FIRE BRICK. 


AND EVERYTHING IN THE FIRE CLAY LINE. 








FIRE Beck | 


AND 
Cray RETORTS#: 

















Works, 
LOCEPORT STATION, PA. 


—ESTABLISHED 1.s64.— 


JAMES GARDNER, JR.., 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P. 0. Box 373. 


BSuccessor to WiIittIAM GARDNER w@ Son 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


4 EXCELSIOR FIRE BRICK & CLAY 8 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 


Clay Gas Retorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S MPROVED RETORT CEMENT. 


4 vement of great value for patching retorts, putting on moutb- 
yieces, making up all bench-work joints, lining blast furnaces 
and c polas. This cement is mixed ready for use. Economic 
and thorough in its work. Fully warranted to stick. 


PRICE LIST. 
In Casks, 400 to 800 pounds, at 4 cents per. pound. 
~ oy oe 











In Kegs. 100 to 200 
In Kegs less than 100 “* 


Cc. L. GHROULD & CO., 
N. 34 & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Centralia, Ills. 








Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


DAKHILL GAS RETORT & FIRE BRICK WKS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have etudied and perfected three important points, 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6,8 or 9 Retorts. 





We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 





Tueo. J. Surrn, Prest. J. A. Taytor, Sec’y 
A. Lams.a, Vice-Prest. and Supt.; 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tile 


FIRE BRICK, FIRE CLAY, | 
AND FIRE CEMENT. | 


Red and Buff Ornamental Tiles and Chim i 
mney Tops. Baker Oven Tiles 13x 13x32 
and 10x 10x22 


WALDO BROS., 102 MILE ST., BOSTON, MASS. 
Sole Agents for New England States. 





“ a eer ™ 
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With Numerous Dlustrations 


Price, $3.00 


PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
A. M. CALLENDER & CO 382 P*ue Street, N. Y. City 
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WM. W. COODWIN, Prest. Oo. N. CULDLIN, V.-Prest. & Treas. H. B. GOODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OP 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Diek, Kerr & Co., of London and Kilmarnoek. 


Single Cylinder. 


impulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power 


For General Work and 
Isolated Electric Plants. 


RR 





Tandem 
Cylinder. 
Impulse 
Every 

Stroke 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 

j extreme 

. steadiness. 


ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cy inder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type. operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition.» RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain fo) 


the past eight years. Address = w Ww. GOODWIN, President, 532 Bourse Building, Philadelphia Pa. or 
THE WESTERN GAS CONSTRUCTION CO. Bldrs. & Gen. Agts. Fort Wavne Ina. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. © Boston Office, R’m 18, Vulcan Bldg., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 























Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
’ Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


1 Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGINEERING COMPANY. 


INCORPORATED, 




















a Conestoga Buildi ng, ad hidiaaces BU RGH, PA. 
oun trasenas | F. L. SLOCUM, Pres’t. 
Gas Works Machinery all Kinds, af Sheen UND: Piet, 
PITTSBURGH WASHER: SCRUBBER, 





SOLE AGENTS FOR 


FELDMANN AMMONIA MACHINE, 


Tor producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 





3 The Erection of Bi-Product Coke Ovens 
3 apes a Specialty. 

en ttm Faux System of Recuperative Benches. one 
AMMONIA MACHINE, NEW SYSTEM HYDRAULICS. SCRUBBER. 


Kel Muay Manufacturing LOMpanly, 


Steel Gasholder Tanks, 


Since, DousLe AND TRIPLE-LIFT GASHOLDERS, 
ae— HORIZONTAL AND VERTICAL STORAGE OIL TANKS em 


Iron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Genter Seal and Valve System Connections, Gast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hub «Flange, Outside Screw an Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


Eort Wavne, Indiana. 























July 26, 1897. American Gas Light Aournal, 153 











BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 





























Triple. Doble & Single-Lift PURIFIERS. 
GASHOLDERS. ee 
oe CONDENSERS. 
[rd Holder Tanks. ae — 
i Scrubbers, 
ROOF FRAMES. 

ee Bench Castings. 
Girders. : eet 

OlL STORAGE TANKS 
BHAMS Sensi esecsen. 











The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 
MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 
By G. LIECKFELD, C.E. 


Translated with 7 ermission of the author by GEO. M. RICHMOND, ME 


Frice, $1.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York. 
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R. D. WOOD & CO,,Zex, «The Mitchell Scrubber, Patented ‘a 


400 Chest ;ut Street, Philadelphia, Pa. 


MANUFACTURERS OF 


CAST IRON PIPE. apt tape 


BUILDERS OF ‘ AW i? Jsoe 


Gas Holders, 


ingle, Double and Triple Lifts, with or without Wrought Iron 
or Steel Tanks, 


PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor 


Send for Pamphiet. 
Dunham Patent Specials. 


ISBELL-PORTER CO. 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. =orficts- Bridge & Ogden Sts., Newark. N. J. 


gies, ‘Vie Continental Iron Works, 
































THOMAS F. ROWLAND. President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, JR., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 





BUILDERS OF 


Gas Holders. 
Single and Multiple Section Gas Holders a Specialty. 
Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval. or “*D” Retorts. 


ILLUMINATING GAS! FUEL GAS! To Gas Companies. 


THE LOOMIS PROCESS, | wnnencrnnne coven 


Now in successful operation at Works of John Russell Cutlery Co., Turner's Falls, Mass., and under stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, "Pa Also, SERVICE CLEANERS, DRIP PUMPS, and STREZT 


The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
P-ans and Estimates Furnished. co. A. GEFRORER., 


BURDETT LOOMIS, =— Hartford. Conn. 248 N. Sth St, Phila. Pa 
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H. RANSHAW, Prest. & Mangr. T. H. Brecon, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING CO 


Established 1851. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


Geithe Senard Page's Sons, 


Sole Agents for 


The Ammonia Washer-Serubber. 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self. Sealing Pressed Steel Mouthpiece Lids. 


The Berlin Center Valve. And Contractors for Ammoniaeal Liquor. 
No. G9 Wall Street, New York City. 





















W. I PEARSON, Prest. J. W. WESTCOTT, Gen’! Mangr. and Treas L. L. MERRIFIELD, Chief Engr, 


semcmuccasemcren THE EGOWOMIGHL GAS APPARATUS CONSTRUGTION COMPANY, Linite, 


Formerly with the Continental Iron Works. 


‘ Designed to give the Greatest Efficiency when using any kind of Oil, Anthracite Coal, Gas 

ravings, Specifications and Estimates furnished for the con 

siruction of new works or alteration of old works. Special House or Oven Coke. 
attention given to Patent Office drawings. 





New Gas Works Built, Present Gas Plants, either C Coal or Water, Remodeled. 











Uffice, No. 245 Broadway, N. Y. City. Catalogues, Plans an d and Estimates ‘Furnished upon Application. 
WM. HENRY WHITE, 
No. 82 Pine Street, - - - New York City- 
ENGINEER AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plante respectfully invited, 
Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


-Gasholders~ 


E Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


[ AMES | D FLOYD & | Successors to HERRING & FLOYD, 
& SONS, Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Pte Casti Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable I t i 
oe Tide gen eine. rs, r rs, rs, Ts, eable Iron Retort Lids, Self-Sealing 


ydraulic Hoist Purifier nds, Angles, Reducers, 8-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING. AND ENRICHING APPARATUS. 


Tn useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-~MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal hiquor, used by 50 Gas Companies and Cokeries during the the past 4 years. 


LOGAN IRON WORKS, 


Brooklyn, N. Y.- 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 






































The contract was completed and the 





. Capacity of Holder, 600,000 Cu.Ft. 


BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 





Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SGRUBBER. 





The order for this Triple-Lift Holder and Steel Tank was received by the Logan iron Works 


from the Union Gas Light Company, of East New York. 
Holder was in actual use in 90 days from receipt of order 
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GAS AND WATER PIPES. 





GAS METERS. 








THE OHIO PIPE COMPANY, — 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Builaing Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 


Columbus, Ohio. 








Davip Leavitt HouaGu, 
26 CORTLANDT ST., N.Y. CITY. 


Consulting Engineer. 


Investigations and Appraisals. 
Designs and Estimates. 


Contractor. 


Machinery and Structures. 
Gas and Water Pipe. 


Special Agent for Selling & Purchasing. 








WARREN FOUNDRY AND MACHINE CO., 


Established 1856. Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE. 


FroM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


+ 
Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., eto 


TT 























GEORGE ORMROD, Manger. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa 


sORUMMON, | EMAUS PIRE FOUNDRY, 








ew wer 
rar SATE RP peas 


40 GENERAL FOUNDRY WORK 





MANUFACTURERS OF 





CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc- 











1894 DIRECTORY 1894 


OF AMERICAN GAS COMPANIES 


Price, 


A. M. CALLENDER 


& CO., 


$5.00. 


No. 32 Pine Street, New York. 








SCIEN TIE IC BOOF Ss. 








GAS MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 


PRACTICAL TREATISE ON HEAT AND VENTILATION, 
witb Special Relation to nn Heating and Cook: 
in, y Gas. By E. E. Perkins. $1.25 


CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 

TRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. 


PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin, $3. 
CHEMICAL TECHNOLOGY: Vol. 1., Fuel and Its Appli- 
cations, $5. Vol. Il., Lighting, 
[IRONWORK : Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 
GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. 
PRACTICA HANDBOOK ON GAS ENGINES, by G. Lieck- 
field. $1. 
uC FUEL FOR MECHANICAL AND > 
PURPOSES. By E. A. Brayley Hodgetts. $2.50 
COAL, SPONTANEOUS COMBUSTION OF. By Whining 
Rowan, Cc $2. 


COAL: Its History and Use. By Prof.Thorpe. $3.50. 


THE GAS WORKS OF LUNDON. By Colburn. 60 cents. | 


The above will be forwarded upon receipt of price. 
must be added to above prices. 
desired, upon receipt of order. 
books sent C.0.D. 


A. M. CALLENDER & CO., 32 Pine Street. New York. 


HEAT A MODE OF MOTION. By John Tyndall. $-. 
THE MANAGEMENT OF SMALL GAS WORKS. 
UC. J. R. Humphreys. $1. 
MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
cents. 


AM&£RICAN PLUMBING. By Alfred Revill. $2. 


By CEMENT; A Manual of Lime and Cement, their estanen 
and Use in Construction. By A. H. Heath. $2.: 


ELECTRICITY. 


THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. suiisitiadan uiseteemmalive wim Geosn s 
GASFITTER’S GUIDE, by John Eldridge 40 cents. Plectric Lighting. By A Palas ScD gee 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R.| ELEMENTS OF ELECTRIC LIGHTING, Including Electric 


Arnold. $2 Generation, Measurement Stora i Distrit 
=. ti 
CONSTRUCTION OF GAS WORKS, by Walter Ralph Her-| Philip Atkinson. $1.50 a oe 
ring. $2. 


ELECTRIC TRANSMISSION OF ENERGY. By G. Knapp. 


DIGEST OF GAS CASES. $5. 

PRACTICAL HINTS ON REGENERATOR FURNACES | 
By M. Graham. $1.25. 

DISTILLATION OF COAL TAR AND AMMONITACAL | 

LIQUOR. By Geo. Lunge. New edition. $12.50. 

A TREATISE ON THE COMPARATIVE COMMERCIAL | 
VALUES OF GAS COALS AND CANNELS. By D 
Graham. $3. 

A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. | 
Victor Von Richter. $2. 

ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


—— oe S POCKETBOOK. By Monroe and Jamie 
son. $2.50 


| MAGNETISM AND ELECTRICITY. By J. Overend 
| DYNAMO BUILDING. By F. W. Walker. 


| DOMESTIC ELECTRICITY FOR 
Hospitalier. $2.50. 


[PRACTECAL, MANAGEMENT OF DYNAMOS AND MO.- 


40¢ 
50 cents. 
AMATEURS. 


By E. 


a aa MECHANICAL ENGINEERS. By H. PRACTICAL GUIDE TO THE TESTING OF INSULATED 
» 92.50. AND CABLES 

TREATISE ON MASONRY CONSTRUCTION. Baker. $5. 

GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. ELECTRIC LIGHTING, by Francis B. Crocker, E.M. $3. 
appre F.LC. $9.50 ELECTRIC LIGHT FITTING. $2. 

cents. . oe 9 

| PRACTICAL PLITMBING. By P. J. Davies. $3. ELECTRICITY FOR ENGINEERS. $2. 

GAS MANUFACTURE, THE CHEMISTRY OF, by W. J. A. | ELECTRICITY, Its Theo i canincneait Applicati 
Butterfield. $3.50 John T. Sprague, MLE-E. $6. oe 





If sent by mail or express, postage or express charges 


We take especial pains in securing and forwarding aify other Works that may be 
All remittances should be made by check, draft, or post office money order 


No 
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NATHANIEL TUFTS METER CO, 


63 Beverly Street, Boston, Mass. 


MANUFACTURERS OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 


the best facies for manufac: METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


turing, is enabled to furni: 

















liable work and answer orders 

















promptly. Apparatus for the Chemical Testing of Gas and Gas Liquor. 
CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 
Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fron? St. 


BOSTON, 92 Water Street, Rooms 2! and 22. 


‘CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 








ae Ferfect” Gas Stoves —-— 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 














FACTORY AT ERIE, PA. 








SUPERLATIVES COME NATURAL 


to the Advertiser—but when we say 


The Keystone [leter is Best 


In service, construction, appearance, and longest lasting, smoothest running, most accurate and “cheapest in the 
a Bs Nees 
end” as well as at the beginning, we are only repeating the lesson some of our enthusiastic patrons have taught us. 


WouU try them! 


KEYSTONE METER GO., zovresrorp, pa. 


BARTLETT LAMP MFG. GO., 66 W. Broadway, N. Y. Gity. WIESTER & CO., 17 & 19 New Montgomery St., S. Francisco. 
Agents for New York, New J ersey and Connecticut. 








Pacific Agents. 
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THE AMERICAN METER CO. 








Established |834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Branufactorics: GAS STOVES. Me ears 
SUGG’S “STANDARD” ARGAND BURNERS, sis ns omen tee 
512 West 22d St., N. ¥. SUGQ’S ILLUMINATING POWER METER, 810 Nor. 2 Second Street, St. Louis, 


Arch & 22d Sts., Phila. Wet Meters with Lizar’s “Invariable Mcasuring”? Drum. 222 Sutter Street, San Francisco. 


HELME & McILHENNY, 


HEistablished 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Prevers, Gauges, Ete, 


m_———_ METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. _CORRESPONDENCE SOLICITED. 


D. McDONALD & CO., 


Bstablisheced 1854. 











“nn 








611 West 2ist Street, ety = " 53 & 55 Lancaster St., -_ 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 








MANUFACTURERS OF 


! Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 











T. D. BUHL, Pres’t. CHAS. H. JACOBS, Vice-Pres’t & Manager. 


BUHL STAMPING CO. 


Detroit, Mich. 
Makers of Gas Meters. 


UR equipment embraces the Latest and 
Most Improved Machinery. We make 
our own Tin Plate. We claim for ‘*‘ BUHL” 
METERS, Increased Durability, with 
probability of Fewer and Less Expensive 
Repairs, and More Accurate Adjustment. 
Comparisons invited. Meters of other makers 
promptly repaired. Mati orders solicited. 
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The Advertisement of the 


OTTO GAS ENGINE WORKS, 


33d and Walnut Streets, Philadelphia, 
New York, 18 Vesey St. Boston, !9 Pearl St., Chicago, 245 Lake St., 


Occupies this space every alternate week. 


JOHN J. GRIFFIN & CGO., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75 N. Clinton St., Chicago. 
WM. 8S. GRIBBEL, Manager. FREDERICK WAUGH, Manager. 














MANUFACTURERS OF 


(me STATION METERS, 
“Ge 7 CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Etc, 


Prom Attention Giwen to All O° in neta encore 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 







































































SIMPLE. This Meter is an 
unqualified success in 
DURABLE Great Britain. 
Its simplicity of con- 
ACCURATE —— 
struction, and the 
RELIABLE positive character of 
the service performed 
All Parts by it, have given it 
Interchangeable pre-eminence. 











Needs Only the Care Given an Ordinary Meter. 
Saves MONEY, TIME and CONSUMERS. 
Dispenses with “DEPOSITS” and Increases OUTPUT. 





